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SECTION A. 


Geology of the Eastern portion of the Kaichur Do-ab with Special 

Reference to the Granodioritic Phase of the Dharwar Series 
of Rocks. 

The geology of the weftem portion of the Raichui 
Do-ab has been discussed at length in Vol. 
Introduadon. 11 pt. i of the Journal, Hyderabad Geol- 
ogical Survey. Subsequent to the com- 
pletion of that -work, the attention of the Geological Survey 
Department was direded to the mapping of the area in the 
Do-ab east of Long. 77° up to the jundion of the Kidna 
and Tungabhadra rivers. Thus, the area included in this 
report consists of the country eaSl of Long. 77°, bounded 
in the North and the South by the KiSlna and the Tunga- 
bhadra rivers respedively, constituting roughly the eastern 
half of the Raichur DiStrid. The total area thus covered 
in the report is about a,o88 square miles. 

A composite geological map {Vide Map No. 1, Geol- 
ogical Map of the Eastern Portion of the Raichur Do-ab) 
of this trad of country is prepared from Survey of India 
sheets. Nos. 56,D,H,L, 57, A, Eandl on scale i"=4 miles. 

For ready reference to find the villages on the map and 
avoid the use of latitude and longitude 
Co-otc^te readings, the following co-ordinate system 

adopted, when a village is men- 
tioned for the first time. The map is 
divided into 24 main squares by the latitude and longitude 
lines for every 15'. These squares have been numbered 
A to E horizont^y and 3 to i vertically. So each main 
square will be refen'ed to thus : — A. 3. Each of these 
main squares is then considered to be sub-divided into 81 
squares by dividing the horizontal and vertical lines each 
into 9 equal divisions. For purposes of reference, the 
bottom left comer of each main square is to be considered 
as zero. The first index will represent the horizontal and 
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the second the vertical co-ordinate. For example, Manvi 
(A. 3 ; 2.9) ; here, A refers to the horizontal and 3 to 
the vertical reading of the main square, and 2 to the hori- 
zontal and 9 to the vertical co-ordinates of the subsidiary 
square. A transparent squared paper Is supplied with the 
map to facilitate reference by superposition on any of the 
big squares of the map. The co-ordinates of the villages 
are given in footnotes. 

The topography of a country is the physical expression 
Topography. f This fad is typ^ed in 

the area under review. In conformity 
with the complexity of geological formations, we get a 
variety of topographic features, marking the country from 
end to end. Thus, undulating black cotton-soil Strips, 
cut by numerous nuUahs, characterise the country of the 
Dharwar schifts which is now, due to improvidence of the 
ryot, praftically denuded of trees and presents a mono- 
tonous landscape. The gneissic country is generally more 
or less broken and covered with a thin mantle of red loamy 
soil. Gneissic hills, where they occur, form bold reliefs 
in the landscape. The sedimentary formations which 
occupy the small belt of country adjoining the confluence 
of the KiStna and the Tungabhadra rivers occupy more 
or less flat plateaus. 

Regionally viewed, the hills in the area present some 
Struftural features which are of interest 
in relation to the geology of the area. 

(1) Taking the moSl south-weSterly group, the hills 
of Hardiguda,^ Manvi'^ (1836') and Rubanakallu® show a 
continuity along a roughly N.W.-S.E. dire£Hon. 

(2) From Sirvar^ (1616') and Yeramsar® (1505'), 
ru nning in a roughly S.E. trend, mzy be recognised the 
hills of Madugeri® (1320'), Nirmanvi,'^ Gorkal® (1523') 
Kurvi® (1609') and 1504' hill 2 miles weSl of Kamalahatti.^® 

I. Hardiguda (A. a; i.a). 2. Manvi (A. 3 j 2.9). 3. Rubana- 
kallu (A. 5 ; 3.8). 4. Sirvar (A. 2; 1.7). 5. Yeramsai (A. 2; 1.8). 
6. Jfedugeri (A. 2 ; 3.4). 7. Nirmanvi (A. 2 ; 4.2). 8. Gorkal (A. a; 
7.1). 9. Kurvi (A. 3 ; 4.9). 10. Kamalahatti (A. 3 ; 8.9). 

1 * 
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(3) Between Masarkal^ (i 7740 ^nd Gabur® 
(1306') a number of gneissic hills are seen at 
Kakargal,® Jinapur*, Hangundabad® (1510'), Ramdrug®, 
Jagatkal,'^ Khardigud® (1515') Maladkal® and Gabur 
(1J06'). The hills around Uttanur^® are seen to be in 
line with the south-we^em group of hillocks in the above 
area. In the schist band itself, the isolated hiUs of GanekaP^ 
and Nilagal^® as also the hill clusters around Kalmali^® 
and Kallur^^ are seen to be situated in the same N.W.-S.E. 
Strike disposition as of that of the group of gneissic hills 
enumerated above. 

(4) The hills around Raichur^® which constitute a 
prominent landmark in the area may be also seen roughly 
to display a N.W.-S.E. trend. The significance of this 
Strufbtral feature to the geology of the area will be pointed 
out in the subsequent pages. 

The KiStna river flows in the area under report in a 
general W.N.W.-E.S.E. dkeffion till 
River-syaem. it meets the Tungabhadra. The Tunga- 
bhadra has a N.E. trend as it enters the 
western portion of the area. After flowing in this dire( 9 ion 
for about 10 miles it turns eastwards and making a small 
loop near Kumool, the river flows N.E. again to join the 
KiStna at Arlapadu^®. The general slope of the country 
is from W.N.W.-E.S.E. 

Two diStind systems of tributaries feed the two rivers, 
... the group flowing into the KiStna has a 
“ north to N.E. trend and that emptying 

into the Tungabhadra a S.S.E. disposition. 

The watershed of the area is roughly the 1300 ft. 
contour and corresponds generally with the high ground 

I. Masarkal (A. I ; 1.5). 2. Gabur (A. 1; 6.3). 3. Kakargal 

(A. I ; 2.4). 4. Jioapur (A. i ; 3.3). 5. Hangundabad (A. i ; i .2). 

6. Ramdrug (A. i ; 3.2). 7. JagatM (A. i ; a.i). 8. Kbardigud (A. 
i; 3.1). 9. Maladkal (A. i; 4.2). 10. Utianur (A. 2; 4.7). 

II. Ganekal(A. 2; 5.9). 12. Nilagal (A. 2; j.8). 13. Kalmali 

(A. 2; 8.8). 14. Kallur(A. 2; 8.6). 15. Raichur (B. 2; 4.8). 

16. Adapadu (Lat, 15,59/ long. 78 ,16), , 
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on which the Raichur-Lingsugiu road is laid. Eaft of the 
Railway line the watershed continues in the same direOion. 
Streams to the south of this water-parting empty into the 
Tungabhadra and those to the north joia the fc§tna river. 

The hill systems in the area were divided into three 
groups we^ of the Railway line. In conformity with this 
division, the main Streams occupy the valleys be^een these 
three hiU systems. 

A reference to the map (Viik Map No. 2) brings out 
these features clearly. 

GEOLOGICAL FORMATIONS 

The geological formations met with in the area may be 
classed rmder the following heads : — 

(I) Tne Dharwar System consisting of 

(1) Chlorite schists. ] 

(2) Hornblende schists. i r»t 

(3) Trappoid (habasic schists, f 

(4) Granodioritic rocks, j 

(II) Peninsular Gneissic Complex represented by 

(1) Grey series of gneisses and their acidic re- 

presentatives. 

(2) Pink series of gneisses and their acidic re- 

presentatives. 

(3) Red syenites. 

(in) Dolerite and Epidiorite dykes. 

(r\Q The Kurnool Series of sedimentaries 

which are divided into 


(1) Koilkuntla limestones {Kboondair grot^) 

(2) Faneum group. 

(3) Owk shales. 1 ^ 1 j 

(4) Narji limestones. group. 

(5) Bana^inapalle group. 


The moSt important outcome of the survey of the area 
is the discovery and demarcation of a band of Dharwars 
extending, roughly diagonally, from the Tungabhadra 
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river near Rajapuram^ in Raichur Taluq, right across the 
Do-ab to the KiStna river 6 miles north of Deodrug®. 
Besides this, other minor bands of Dharwars have also 
been demarcated. These formations afford an interesting 
Study in phases of regional metamorphism. 

I Dharwars. 

The Dharwar bands demarcated in the area under report 
have escaped the notice of the earlier vrorkers in the area. 
This band has been named by the Geological Survey De- 
partment as the Raichur Band for obvious reasons. In 
the earlier report, (Journal, Vol. II, pt. i) the Deodrug inlier 
■was described as an outlying patch of Dharwars. This 
season’s work has proved that this patch is really the north- 
western extremity of a band of Dharwars which runs across 
the country south-weSt to the Tungabhadra river, and 
beyond, into British territory. This main band of Dharwars 
and several minor bands have been mapped and these will 
be described in detail below. 

RAICHUR BAND 

This is by far the longest band of Dharwars 
located in the Raichur DiStrift. Taken together 
■with the Deodrug patch, which is reaUy the 
north-weStem extremity of the band, this band 
of schists runs diagonally from the KiStna river about 
6 miles north of Deodrug, through Masarkal, Masjidpur,® 
K almali, Kallur, Naglapur,^ Hanchinal® to Rajapuram 
on the north bank of the Tungabhadra, having a length 
of about 6o miles. From the KiStna river to Kalmali it 
occurs as a narrow spindle, the broadest portion being 
about 3 miles between Maladkal and Gabur. From Kal- 
mali, Ae band bulges out weSl and N.E., the broadest 
portion ftom eaSt to weSt being about 12 roiles. Further 

5. E. the band gradually narrows again and reaches as 
far as the Tungabhadra south of Gundravali® (western 

I. Rajapuram (C. 3 ; 5.7). 2. Deodrug (Ai i ; 1.6). 3. Masjidpur 
(A. I ; 5.1). 4. Nagkpnt (B. 2; 4.1). 5. Hanchinal 2; 5.1). 

6. Gondravali (B. 3: 7.8). 
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boundaiy) and Rajapuram (eastern boimdary) villages. It 
then passes out of the Hyderabad State into British territory 
where it has not been followed. 

The western boundary of the band runs through or in 
proximity to the villages of Masarkal, Kakargal, Maladkal, 
Masjidpur, Kalmali, Nilagal, Hukreni,^ Garaldinne,* Mat- 
mari,® Partipalli,^ Turkandoddi,® Duganur,® Hanchinal, 
Gandhalu,’' and Gundravali. The eastern bormdary 
may be roughly followed along the villages of Masarkal, 
Shankeshwar,® Lakshmanpur,® Murharpur,^® Ulapa- 
had,^^ Eklaspur,^® Askihal/® Muhammadapur,^* Udam- 
gal,^ Yergara,^® Gudawaram,^’' Godahal,^® GunjipaUi,^® 
Yedaknur,®® Slirzapur,®^ Tottinenidoddi,®® Kottapalli®® 
and Rajapuram. 

In this big band of Dharwars, approximately 22 j sq. 
miles in area, though type chlorite, hornblende and diabase 
schists are frequency encountered, we meet with reconsti- 
tuted varieties which obviously owe their Strufturai and 
mineralogical characters, to intense metamorphism, pre- 
sumably induced during the period of evolution of the 
Peninsular QyStaUine Complex. The various types of 
schists are briefly described below. 

Chlorite schists are observed in se\’eral well se( 9 ions 
and nullah cuttings in this band of Dhar- 
Chlorite Schists, wars. In the Shankeshwar-Ramdrug 
path, chlorite schists occur in sever^ 
places with N.W.-S.E. Strike and S.W. dip. Associated 
with these are hornblende schists. Between Lakshmanpui 
and Gabur chlorite schists are exposed. Along the path 

I. Hukreni (A. 2 ; 6.5). 2. Garaldinne (B. 2; 1.3). 3. Matmari 
(B. a ; 2.2). 4. Patdpaili (B. 2; 5.2). 5. Turkandoddi (B. 2; 3.1). 
6. Duganur (B. 1 ;4.9). 7. Gandhalu (B. i ; 6.9). 8. Shankcshwar 
(A. I ; 4.3) ; 9. Lakshmanpur (A. i ; 5 .2). 10. Murharpur (A. 258.9). 
n. Ulapalad (A. i ; 9.2). 12. Eklaspur (B. 2; 3.8). 13. Askihal 

(B. 2 5 3 .8). 14 Muhammadapur (B. 25 3.6). 15. Udamgal (B. 2; 4. 5) 
16. Yergara (B. 2; 6.3). 17. Gudawaram (B. 2; 5.3). 18. Godahid 
(B, 2 5 5.2). 19. Gunjipalli(B. 2 5 6.2). 20. Yedaknur (B. 258.1). 

21. Mitzapur (B. i ; 9.9). 22. Tottinenidoddi (C. 3 5 2 .9). 23. Kotta- 
palli(C. 5 5 2.8). 
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between Maladkal and Masjidpur in several places chlorite 
schists are met with. Typical exposures of chlorite schists 
are seen around Masjidpur. A light blue quartz vein cuts 
through the chlorite schist here. The body of the schist 
band between Murharpur and Kalmali consists of chlorite 
schists associated with hornblende and diabase schists at 
the rnargin. In the nullah between Kalmali and Nilagal 
the diabase schists are seen to alter into chlorite schists. 
Here, the schists Strike E.N.E.-W.S.W. and dip S.S.E. 
Siddanbhaihuda,^ NHuhalli,* Khanapur,® Udamgal and 
Yergera show hornblende schists passing into chloritised 
masses. At and around Husalhuda^ are also chlorite 
schists occurring to the exclusion of the other types of schists. 
All these outcrops of chlorite schists generally Strike from 
N. 30° W. to N. 45 ° W. with a south-weSterly dip, the amount 
of dip varying from 5 0° to 80°. The above list of localities 
where chlorite or chloritised schists occur in the band is by 
no means exhaustive. 

From a field Study of the type chlorite schist — as seen in 
the Murharpur-Kalmali band and in the neighbourhood of 
Masjidpur and Husalhuda — it is observed that these consti- 
tute a narrow Strip amidst the more resistant hornblende 
and ^abase schists. Attention may be drawn to analogous 
relationship between the chlorite and hornblende schists 
around the ferruginous quartzites of the Tawargeri area.^ 

The type chlorite schists have to be distinguished from 
the chloritised hornblende and diabase schists. In the 
latter case the gradation in successive Stage from such 
chloritised masses to the parent hornblende or diabase 
rock can be frequently made out in the field, whereas in the 
former, the boundary between the chlorite and the the horn- 
blende schists is more or less sharp and well defined. In 
contradistin6tion to the soft, soapy feel of chlorite schists 
observed in the western part of the Do-ab, we see here that 
the chlorite schists have undergone a great deal of secondary 
induration due to subsequent metamorphic changes. 

1. Siddanbhaihuda (B. z; 1.7). 2. NiluliaJli (B. 2;2.6) 3, 

Khanapur (B. 2 ; i .1). 4. Husalhuda (A. 2 ; 9.7). 

2. Jour. Hyd. Gcol. Surv. VoL II pt. 1 pp 15-16. 
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Hornblende and diabase schists axe recognised in several 

Hornblende places all along this band of Dharwar 
and Diabase schiSts. Between Masarkal and Sbankesh- 
Schists. -^ax and along Shankeshwar-Ramdrug, and 

Shankeshwar-Maladkal paths, hornblende schists are 
exposed in several places. Diabase schists occur in associa- 
tion with these, specially on higher black cotton-soil areas. 
In the neighbourhood of the deserted village of Tippa- 
pui^ hornblende schists are seen outcropping in 
association with diabase and siliceous schiSts. These have 
an average Strike of IS!. 30° W. with a dip towards W.S.W., 
the amount of dip varying from 50° to 80°, Between the 
deserted village of Lakshmanpur and Gabur, hornblende 
and diabase schists occur side by side. 

In the area a mile south of Sultanpur^ to Kalmali horn- 
blende schists frequently enclose softer chloride members. 
In the neighbourhood of Venkatapur® and Gonhal,^ 
type hornblende schiSts are seen side by side with siliceous 
schists. At both these places the schiSts are traversed by 
white and pale blue quartz veins. Further north, near 
Siddanbhaihuda, Muhammadapux and Malshettihalli,® 
hornblende schiSts outcrop in several places and these are 
frequently seen to alter into chloritised schiSts. Chloritised 
hornblende schiSts axe also seen in the Garaldmne-Kurdi® 
path. Diabase schiSts occur with hornblende schiSts 
between Kallur and Dinni.’ 

East of the M.S.M. Railway line, type hornblende and 
chlodtised schiSts are seen extensively developed at Khana- 
pur, south of Udamgal, in the cart-track between Yer- 
gera and Gudawaram, and in several places between 
Yedaknux and Mirzapur. 

The general Strike direffcion of the hornblende and 
chloritised schiSts varies from N. 25° W. to N.W. with 
south-westerly dips which vary in amount from jo°-7o®. 

I. Tippapur (A. i ; 3.3). 2. Sultanpur (A. i ; 7.2). 3. Venkatapur 
(A. 2; 6.9). 4. Gonhal (B. 2; 1.9). 5. Malshettihalli(B. 2 ; 2.5). 
6. Koxdi (A. 2 ; S . 2). 7. Disni (B. 2 ; i .4). 
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It may be noted in passing that the diabase and horn- 
blende schists are so intimately associated that to separate 
the two groups in the field is rather dfficult. 

In this band of Dharwars, by far the moSt important 
^ j- • • interefting rocks met with are the 

RocSr° granodioritic schi§ts. These rocks occur 

right through the whole band and are 
intimately associated with type chlorite and hornblende 
schists. In hand specimens, these rocks exhibit a great 
variation in texture and mineral constitution. Close 
examination in the field reveals that these granodioritic 
rocks in the schiSt band owe their existence to a complete 
or partial, Stru£hiral, textural and mineralogical changes 
undergone by the original type schists as a resmt of regional 
metamorphism. Localities where such granodioritic rocks 
are typically developed are marked G.D. on the geological 
map No. 2 . 

No intrusive relationship of these granodioritic rocks 
to the type schists could be noted ; but on the other hand, 
an imperceptible gradation is traceable from type schists 
to the granodioritic phases. Apophyses and tongues of the 
granodiorites are non-exiStent, neither is there any schlierin 
development. 

If the granodiorites are assumed to be intrusive into 
the type schists of the area, Strufbural disturbance in the 
disposition of the original schists should be expected, but 
field observation brings out the faft, that both the type 
schists and the granodiorites show a similarity in Strike 
and dip. 

Megascopically, these granodiorites show gradations 
from fine-grained siliceous varieties to 
thering^^' medium and coarse-grained types. In 
some of the fine-grained varieties, blue 
blebs of granular quartz are recognised. The medium and 
coarse-grained specimens reveal hornblende, augite, dirty 
white feldspar, epidote, magnetite and micas (specially at 
the contad zone) and occasional needles of apatite. 
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Rarely the gtanodioidtic schifts alter into chloritised 
types ; on lithological grounds, it often becomes difficult 
to distinguish a type chlorite schist from such a chloritised 
schist. Field evidence however, helps us to distinguish 
the original relation. 

Almost universally, these reconStrufted rocks are char- 
afterised by ribbed weathering and such weathered masses 
assume fentaStic shapes. The intermediate and basic 
varieties of granodiorites also weather into ribbed and 
pitted outcrops (Vide Photos i and a Plate m). 

It is not however usual to find the granodiorites 
weathering into chloritised schiSted types. Also the sili- 
ceous schifts weather sometimes into types which are 
conveniently given the field name of scbiBed gneisses. This 
nomenclature is by no means intended to convey affinity 
of the types to the members of the Crystalline complex 
or to the Champion gneissic series. 

In the Deodrug patch of Dharwars, silicification of the 
schists is prominently observed, specially 
Siliceous Schists. ^ neighbourhood of Chik-Honkunii 
and the deserted village of Saswikeri® in 
dose association with hornblende schists. 
The schists are cut through by pegmatoid gneisses and silid- 
fication of the hornblende schists seems in great part to 
be due to assimilation of the acidic intrusives. In this 
band may be seen par excellence the Struftural relation of the 
type hornblende and the so-called siliceous schists, the 
latter being due to metamorphic effefts induced into the 
original hornblende schists, presumably during the period 
of die granitoid gneissic aftivity. 

Further south-east, between Masarkal, Maladkal, Mas- 
jidpur and Gabur, in dose association with chlorite and 
homblaide schists, fine-grained dark grey siliceous schists 
are ftequently met with, sharing the same Struftural features 
as of the type schists. 

I. Chik Honkuai (Ai. i ; 3.6). z. Saswikeri (Aj. i ; 2.6). 
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Several outcrops of siliceous schifts in the nullahs in 
proximity to Venkatapur, Kalmali, Fatyapur^ and Gonhal 
are fine-grained siliceous types, frequently grading into 
hornblende and chlorite schi§ts. In close association with 
these are seen either quartz veins or aplites. The Kalmali 
hills consist ahnoSt exclusively of fine-grained dark schists 
in which blue blebs of quartz lie scattered as pyroclaaic 
fragments. 

Between Kalmali and Nilagal, the dark fine-grained 
siliceous types grade into memum-grained granodioritic 
phases. In the Kalmali group of lulls, in the highly sili- 
cified fine-grained types, blue blebs of quartz are seen in 
granular disposition. Studded in the body of the massive 
rock. Such an occurrence of blue blebs is by no means 
universal in other localities. It seems reasonable to assume 
from field observation that the silicification of the Kalmali 
hiU must have been due to assimilation of quartz veins — 
probably blue quartz veins, as a pyrodaStic material 
during the period of regional metamorphism to which the 
area seems to have been subjeded. 

The siliceous fine-grained types in the granodioritic 
phase of the schist band are very well developed south of 
Raichur-Uttanur road in great profusion. There too, their 
association with the type hornblende and chlorite schists 
is evidenced in several places along the footpaths and cart- 
tracks leading from Kallur to NSagal, Kalmali, Siddan- 
bhaihuda, Muhammadapur, Niluhani, MalshettihaUi, Dinni, 
Garldinni and Kurdi. 

East of the M. & S. M. Railway line, similar dark 
fine-grained siliceous schists have been observed in several 
places in intimate assodation with type hornblende and 
chloritised schists. They form prominent outcrops along 
the margin of the boun^ry of the schists and Peninsular 
gneisses. Yergera, Partipalli, Gandhalu, Sindhanum® 
and Turkandoddi may be instanced as type localities of 
these siliceous forms of the reconstituted Dharwars to the 

I. Fatyapur (B. 2 ; 2.9). 2. Sindhanuru (C. 3 ; 2.8). 



east of the Railway line. Grade marks of schiSosity often 
indicate their original trend. 

The diStinftion between the dark, fine-grained siliceous 
sehisis and the medium to coarse-grained 
seems more or less artificial, 
dioritic Scl^.' difference between the two being 

one of texture. Mineralogical gradations 
in the fine-grained varieties have their counterpart in the 
coarser granodioritic schi§ts. 

There is one intere^dng field relation which may be 
mentioned here with relevance. It is more frequently 
observed between Shankeshwar and !Muhammadapur that 
closely associated with the siliceous forms of the granodio- 
rites, are seen pegmatites, or quartz veins and aplites. 
Regionally considered, the outcrops along the ea^ern 
boundary of the schist band to the we§t of the Railway line 
display this feature prominently. East of the Railway line 
however, the contaft of the pegmatites with granodiorites 
gives rise to medium-coarse grained texture in granodiorites. 

On the we^em side of the band, specially from Garldinni 
to Nilagal, the contaft zone of the Dharwar schists and 
crystalline gneisses shows a very poor development of 
pegmatite or quartz veins. It is seen that the granodioritic 
phases do not show here much silica as do the fine-grained 
siliceous types, though interstitial quartz in minor quanti- 
ties is commonly deteftable. The granodiorites here are 
di fin itely medium to coarse-grained in contrast to the 
massive fine-grained types seen in proximity to pegmatite 
and quartz veins along the eastern boundary, to the weSt 
of the Railway line. 

Nilagai hHl {J'^ide Photo 6, Plate IV.) and several 
outoops to about a mile east of Nilagal consist of medium- 
grained granodioritic schists. Along the western margin 
of the boundary of this band of Dharwars, between 
Nilagal and G^ldinni, the same type preponderates, 
though occasionally may be seen gradations of these into 
the dark, fine-grained siUceous schists. At the junction 
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of the Dharwars and the Peninsular Crystalline Complex 
the assimilation of the granitoid gneissic material is \7ide- 
spread and hybrid types have frequently a vdde range of 
distribution along such contact. The demarcation of the 
schist boundary in such instances cannot be rigorous and 
preponderance of the constituent minerals becomes the main 
criterion for fixing the actual line. This ambiguity in 
defi n ing the boundary is not, however, a universal feature, 
since, more frequently than not, the a&ual contads of the 
schists and crystalline gneisses are observed in several 
places along the jiindions. 

Medium-grained granodioritic schists may be seen 
outcropping along the path or cart track from. Kallur to 
Nilagal, Uttanur, Shakapur,^ Hukreni and Kurdi. Type 
specimens of these rocks will be described in the se^on 
under petrology. As already emphasised, the absence of 
pegmatites and quartz veins in the vicinity of these medium- 
grained types, is a feature worthy of note. Passing refe- 
rence may be made here to the assimilation of pink or red 
feldspars at the contafl: zone in schists and granodiorites 
from the pink pegmatites and red syenites. This will be 
further discussed in the seiSdon dealing with the Peninsular 
Crystalline Complex. The lit-par-lit injedHons of the pink 
pegmatites and red syenites along the junftion of schists 
and gneisses will be likewise referred to in a later se£Hon. 

The Kallur hills afford a remarkable example of the 
alteration undergone by the original schiSt band due to 
dynamic forces that have come into play in this area. 
Medium to coarse-grained granodiorite types that now and 
then grade down to fine-grained siliceous types are seen 
both in the hills and at their foot. North-eaSt of Kallur 
the association of the type hornblende and chlorite schists 
with granodioritic types is met with in several places. 

Mention may be made here of another interesting field 
charadter prominendy seen around Kallur. AmidS the 
dark medium-grained granodiorites here, are seen small 

I. Shakapui; (A. a ; 4.6). 



islands of lighter coloured types of similar texture, ■which 
verj- much resemble grey gneisses of the Peninsular 
Complex. These also weather into ribbed types. Feldspar 
is developed in good quantity and next in abundance are 
ferro-magnesian minerals, quartz being subordinate. The 
min erals are in granulitic and porphyritic forms. On 
account of the small size of these islands it has not been 
possible to represent them on the field map. Such ingl- 
ances are also noted in PartipaUi eagt of the Railway line. 
It is not possible to say with any amount of certainty as to 
whether this is due to the recrygtaUisation of the acid 
members of the Dharwars with assimilation of a part of 
the basic schigts, or whether these are to be ascribed to the 
squeezing in of the granitic magma and assimilation with 
the basic schists during the period of the invasion of the 
Peninsular Cryglalline Complex. Under the microscope 
these lighter coloured granulitic rocks display pronounced 
schiStosity. 

Eagt of the Railway line, these medium to coarse-grained 
granodioritic types in many localities occur in lenticular 
shredded patches, sometimes dyke-like, often as flat domes 
and in low ridges, bare of vegetation and almost always in 
intimate association with type hornblende and chlorite 
schists. To the north of Mtrdoddi^ as well as to the weSt 
to the Nandani^ Kondapur^ track, in the nullah to the 
north of Patapalem,* between PartipaUi and Turkandoddi 
and in Kottapalem® hiUs, the coarse-grained granodioritic 
types are met with. Mention may be made here of the 
sheets of pale pink and white pegmatites which overlap 
and mantle the granodioritic rocks between PartipaUi and 
Turkandoddi, {yide photos 3 & 5 Plate III & IV). 
Denudation has resulted in exposing in a few places the 
underlying granodiorites. A pale pinkish blue look 
charaffcerises the Ughter coloured types in brUliant sunlight. 
Here too, gradations exist from the dark coloured medium- 
grained rock to more acidic forms similar in composition 

I. Mirdoddi (C.2; 4.2). 2. Nandani (C.2; 1.8). j. Konda- 
pw:(C.2; J.9). 4. Patapalem(C.i ; 5.1). 5. Kottapalem(C,i ; $.1). 
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to the normal grey gneisses of the Peninsular Crystalline 
Complex. Field charaders, however, bring out their 
genetic relation to the reconstructed granodioritic f amil y 
and seem to suggest that these are the acid representatives 
of this group. 

This is a loose field name which has been indiscrimi- 
nately applied to the members of the 
Schistcd GndssesJDharwars which on weathering give rise 
to lighter coloured outcrops showing 
definite schiStosity. This lighter colour seems to be due to 
the wide-spread kaolinisation of the feldspar in the schiSts. 
Thus, these schiHed gneisses are co mm only observed 
in association with siliceous schists in the band. At first 
sight these are deceptive and are likely to be mistaken for 
members of the Peninsular Gneissic group but closer field 
examination reveals their real identity. These schiSted 
gneisses have the same Strike and dip as that of the type 
schists and reconstructed members, i.e., ftomN 20° W to 
N.W. and a south-weSterly dip. Theic gradation to unalte- 
red siliceous and medium-grained granodioritic phases is a 
sufficient proof as to their true genesis. 

Sometimes we meet in the other minor bands of Dhar- 
wars some members of the Champion Gneissic Series 
which are now included in the Dharwar group. They 
seem to have generally loSt their identity and merged into 
the basic schists, thus accounting for a great deal of silicifi- 
cation now observed in the reconstituted granodioritic 
phases. 

MINOR BANDS OF SCHISTS. 

In addition to the main band of Dharwar series juSt 
described, a large number of shredded patdies are en- 
countered in the area varying in size from outcrops of a few 
yards in length to islands of respeCtable dimensions amidst 
the Peninsular gneisses. 

For purposes of convenience these may be grouped 
together and described. North of the Sirvar-Raichur road 
in pro ximit y to the main Raichur band of Dharwars are 



seen a number of patches to which passing reference may 
be made here. 

Amrapur^ patch has already been described in Vol. II. 
Amiapur patch, pt. i of the Journal. 

The Timmapur® patch of schists is surrounded by the 
villages of Gabur, Sultanpur, Hanuma- 
Timmapur patch, pur® and Timmapur. In tins patch, the 
hornblende and ^abase schists as well as 
siliceous varieties are seen to outcrop. The siliceous fine- 
grained schists are prominently developed in proximity to 
the pegmatites. Tourmaline bearing pegmatites are fairly 
common which cut this band. In this patch of schists many 
S:tucmral peculiarities are obser\-ed ea§t of Gabur ; the 
Strike varies from N 15° W to N 35° W and the dip is 
in some places north-easterly, and in others south-south- 
weSterly. In the body of the schist patch, the schists Strike 
N.E.-SiW. and dip N.W. Near Timmapur the schiSts 
strike N.W.-S.E. and dip S.W. 

Hospet^ Ulapahad patch occurs to the S.E. of Gabur- 
Hanumapur path. The rock t3rpes here 
^ mostly siliceous and weather frequent- 

■ ly into what has been loosely called 

scbiiied gneisses. The development of mica at the contaft 
of the gneissic representatives is a common feature. Very 
often along the margin of the patch, chilled contact rocks 
of gneissic and schiSled types are met with. The pink 
pegmatites and red syenites are seen prominently developed 
at the botindary. A salt work is seen E.N.E. of the bound- 
ary. The dolerite dyke, which cuts through both the patches 
described above, is clearly poSt-gneissic in age. 

A kidney-shaped patch running through Ganekal is of 
^ , , some importance in that we get here inter- 

Gancbd patch. eSling Sbbdtural features. 

East of Ganekal the reconStrufted schifts are in contaft 
with grey gneisses. Here, we get types which show 
coarse granulitic ftruftnres in the body of the schifts. 

I. Armour (A.i ; 4.3). 2. Timmapur (A. i ; 8.4). 3. Hanu- 
ms^ui (A. I ; 9.3). 4. Hospet (B.i ; 2.2). 
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To the west of Ganekal hill, pegmatites — specially pink 
pegmatites — outcrop along the junfHon. The representa- 
tives of Dharwars in pro ximi ty to the pegmatites are the 
fine-grained siliceous types. Even in a small patch, 
we see here the various aspe& of the alterations undergone 
by the origiaal schift band, due to variations in the charaflers 
or the members of the cryaalline complex at the zone of 
contaft. 

Weft of the Railway line, omitting a number of very 
minor outcrops of Dharwar schifts, 
Valkamdinne mention may be made of the Valkam- 
dinne^ band of schifts which has roughly 
a length of 9 miles and an average width 
of a mile. Its north-weftem part is masked north of Bayal- 
marchaid® by the black cotton-soil cover but to the S.E. 
the band runs with a recognisable boundary till it cuts the 
Tun^bhadra river between the Railway bridge and south 
of Bichala.® This band typically consifts of the diabase, 
hornblende, and chlorite schifts with a north-weft south- 
eafterly ftrike and south-wefterly dip. Pegmatites not only 
girdle the band at margins but cut through it in parallel 
disposition. 

Eaft of the Railway line a number of minor patches 
are seen, the more important of which are mentioned here. 

North of Yermaras* some patches of Dharwar schifts 
Yegnur^ and Ibra-have been mapped and they are moftly 
faimdoddi patches, the type schifts. The patch weft of 
Ibrahimdoddi® consifts moftly of the reconftrufbed types. 

Shredded outcrops of schifts a mile and a half N.E. of 
t- Raichur, on the cart-track to Chandra- 
banda’ consift of type Dharwar schifts. 

vatti® are similar in charader to the above group of schias. 

I. Valkamdinne (A.3 ; 9.9). 2. Bayalmardiaid (A.a ; 6.2)J 
3. Bichala (B. 5 ; 3.8). 4, Yermaras (B . i ; 4.1)- 5.Yegnur (B.i ; 
5.2). 6. Ibrahlmdoddi (B.i ; 7.3). 7. Chandrabanda (B,2 ; 8,9), 
8. Vedvatti (B,2; 7.8). 
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Some small patches of Dharwar schi§ts are noted 
along the cart-track bejond Balgeri^ on 
the Macharla track and on the Macharla- 
Minor patches^ tracks. The schifts in these 

are only shredded remnants in associa- 
^ ' tion •«rith reconstituted gneissose rocks at 

the margin. The boundary of these has 
been only roughly delineated. 

A comparatively wide exposure of hornblende schists 
may be noted in the villages of Antham- 
IdgTianpalli patch, palli,'* and Idguanpalii,® reaching as far as 
Utnur*witha Strike disposition N. 5o“W. 
The boundary of this schist patch is not easily located on 
account of the soil cover and the pegmatoid gneisses that 
overlap the schiSts. The boundary of the schiSts in many 
places is a surmise. 

The reconstructed types of Dharwar rocks occur in 
many localities in the Gadwal'^ Samas- 
Shredded patches than in shredded disposition. In faft, 
in Gadwal area their large development is met with in 
the flanking margin of the main Gadwal 
band of schiSts, but their occurrence is so irregular that 
mapping of their boundary could not be attempted. 

GADWAL BAND OF SCHISTS. 

This band or inlier of Dharwars extends from the KiStna 
river in a S.S.E. direction and in the area under review is 
second in order ofmagnitude comprising about 47 sq. miles. 

The band was traced from the south of the KiStna river 
(probably it continues further north also) passing weSt of 
Gadwal and reaching up to Vallur.® Ims is separated 
from another band — ^the Vemla® band, to S.E. by a bed of 
transition rocks — autoclaSiic conglomerates. Though the 
boundary of the band of schiSts had not been demarcated 

I. Balgeri 2. Macharla (C.2; 2.4). 3. Yaklaspur 

(C.2; 6.2). 4. Antlampsdii (C.2; 4.1.) 5. IdguanpalU (C.2 ; 4.1). 
6. Utnur (C.2; 3.1). 7. Gad-wal (D.2 ; 2.9). 8. Vallut(D.2; 6.1), 
9. Veanla (D.2; 6.3). 
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by Bruce Foote, the existence of this band seems to have 
been known to earlier workers in the area, as supposed old 
Gold Workings are reported by T. Knight in his prosper- 
ing reports. 

From the Ki§tna river, the band runs southwards into 
rugged, more or less continuous hummocky outcrops for a 
distance of 6 miles. Further southwards, the eaStem half 
of the band continues in like manner a little beyond Konda- 
pallii village and then gradually is loSt under the black 
soil covet. The western boundary like the Vemla inlier 
to the S.E. is almost completely covered by a thick layer 
of black cotton-sod. 

The Gadwal and Vemla bands consist of the t3rpe and 
reconstituted schists. The basic as well as the acidic 
members of the Dharwars are recognised in this band and 
the petrographic relations already enumerated hold good 
here as well. 

AutoclaHic conghnterates similar to those at Pal- 
kanmardi, fully described in Vol. 11 pt. i, have been found 
to occupy the country between the Gadwal and the Vemla 
inliers. The numerous tongues and apophyses of the 
pegmatoid gneisses Me seen to have penetrated the pre- 
existing basic rocks and these were subsequently broken 
and fragmented by the shearing Stcess and heat evolved in 
the later Stages. 

TOURMALINE BEARING PEGMATITES. 

In the area under report, the relationship of the pegmatites 
and quartz veins to the Dharwar series on the one hand and 
to the Peninsular Crystalline Complex on the other, presorts 
some interesting features which may here be briefly 
referred to. 

The pegmatites occurring in the area may be classed 
under three groups. 

(i) Tourmaline bearing white pegmatites, sometimes 
showing schiSted disposition. 

(a) Binary pegmatites belongmg to grey series. 

(5) Binary pegmatites belonging to pink series. 

X. Kondapalli (D.z; 2.6). 
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(2) and (3) will be dealt with in the seftion on Crystalline 
Complex. 

The tourmaline-bearing pegmatites have been observed 
in the area to occur only in the Dharwar band. They 
£dnge the margins and often run through the schists in aU 
direftions. Several veinlets of tourmaline-bearing pegma- 
tites cut in parallel disposition amidst the schists between 
Maladkal and Gabur. In an unlined well at the intersec- 
tion of Gabur-Masjidpur track and Maladkal-Sultanpur 
path, a pegmatite vein is seen to cut through chloritised 
schists. 

Similar tourmaline-bearing pegmatites ate noted in the 
body of the Dharwar bands between Timmapur and Sultan- 
pur, south of Jagarkal^ and weSt of Muhammadapur, 
hlalshettihalli, Dinni, eU. 

On account of their exclusive association with the 
Dharwar rocks in the area, these may be regarded as pre- 
CrySlaliine Complex in age. 

BLUE QUARTZ VEINS. 

Passing reference may be made here to the quartz 
veins which cut through the Dharwar bands. In size 
and extent these are not of any great magnitude. They 
are mostly blue to light grey in colour and are observed 
traversing the type schists for short distances. 

Both light blue and slaty blue quartzites are seen scat- 
tered in the made-ground south-south-eaSt of Shankeshwar. 
In a small tank west of Masjidpur, light blue quartz veins 
cut through the chlorite schists. 

Some outcrops of light blue veins of quartz along the 
margins of the chlorite schiSt band between Sultanpur and 
Kalmali grade into whitish varieties. 

In the Kalmali hills, it is frequently noted that the fine- 
grained sch^ have become highly siliceous and blue 
blebs of quartz are scattered profusely in the massive 
schists. This faft seems to Strongly suggest that during 

1. Jagari»I(B.j;».3). & ^ & 
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the te-fosion and reconstitution of the original Dharwar 
schists, the associated blue quartz veins have been partially 
assimilated, accounting for the great silidfication exhibited 
here by the bands. The pyroclastic materials seem to have 
been only partially assio^ated as evidenced by the fad 
of the presence of unasshnilated blebs of blue quartz 
scattered in the ground mass. This suggestion is further 
supported by the occurrence, in proximity, of indurated 
chlorite schists. 

In association with the type hornblende schists near 
Muhammadapur, Niluhalli, Malshettihalli, Udamgal and 
Gudawaram, blue quartz veins are frequently met with. 

In the Valkamdinne inlier both light blue and grey 
quartz veins run in the body of the Dharwar schists, fre- 
quently showing ferruginous Staining. 

In the Gadwal band of Dharwars light blue quartz 
veins are noted as isolated outcrops from the south of 
BCiStna river to Gadwal town. 

It is interesting to note that the blue quartz veins are 
almost invariably associated with the type Dharwar schiSts 
and rarely, if ever, with the reconstituted types. 

Samples from all the outcropping blue and light blue 
quartz veins were crushed and panned but the concentrates 
gave no indication of gold. 

n. ’Peninsular CryHalline Complex, 

In Vol. n, pt. i of the Journal, Hyderabad Geological 
Survey, the relationship of the Peninsular Crystalline 
Complex to the Dharwar series and the field and micro- 
scopic charafrers of this group have beoa discussed at length. 
Here, attention will be m^nly confined to the StruOTiral 
relationship of the grey and pink manbers of the Peninsular 
Complex to the Dharwar bands in the area under review. 

The grey senes form the country rock in the area. 

The prominait hills of i;)eodrug,Masarkal, 
^ ‘ Kakargal, Gabur, Sirvar, Uttaaur, Nirma- 

nvi, GorkaljManvi and Raichur consist almost entirely 
of &e grey gneisses. Regionally pifrured, the contafr zone 
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between the schists and the gneisses is usually chara&eiised 
by the presence of the pink series of gneisses and the grey 
series occupy the country away from these pink gneisses. 
The gradations between the grey and the pink gneisses are 
imperceptible and direft contad between the grey and 
pink gneisses is rare. 

Though as a rule, the junfHon of the Dharwars and 
the Peninsular Complex is flanked by pink gneissic series, 
it is also occasionally noted that the grey series form bays 
and islands in the body of the Dharwar rocks. An out- 
aandifi g instance of the above is observed around Parti- 
palli, Ma tfnari and Turkandoddi, In contraa to the apo- 
physes, tongues and tit-par-lit injeftions which charafterise 
the junfiion of the Dharwar rocks and the pink gneisses, 
it is seen that the grey series hardly show any marked con- 
taO: effects with the Dharwars. At such contaft there is 
however clear evidence of assimilation of the hornblende 
of the schi^s by the grey gneisses, when it sometimes 
becomes very difficult to distinguish from the hand specimen 
between a grey gneiss and the reconstituted lighter coloured 
granodioritic rock. Grey spotted gneiss and hornblende 
gneiss charafterise the junftion but further away from the 
junction, normal grey gneisses are observed where the place 
of hornblende is taken by biotite mica. Very frequently, 
the grey gneisses are binary with praftically no ferromag- 
nesian accessories. 

White bina r y pegmatites and aplttes cut through the 
grey gneisses in several localities. In- 
. Stances of these are seen in theManvi and 

& ^ Gorkal hills and in proximity to these 

hills. They are seen in greater prominence 
at the contad of the Dharwar schists 
and the grey gneisses. A nximber of binary peg- 
matites cut through the body of Valkamdinne patch of 
Dharwars. Their greatest development is however noted 
in the Matmari-PartipaUi-Turkandoddi area. Between 
hfatmari village and Matmari Railway Station they are 
devdoped in profusion as paralld veins cutting through 
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both the gneisses and schists. Between PaJCtipaJli and 
Turkandoddi they mantle the Dharwar rocks, very often 
only the well seftions and other cuttings exposing the 
members of the schist series, and the higher elevations being 
covered by the white pegmatitic sheets. Sometimes the 
pegmatites send zigzag tongues into the granodiorites. 

This feature introduces perplexing problems while 
demarcating the schist boundary, but very careful examina- 
tion reveals the real nature of the country. 

In the Timmapur patch of Dharwars, white aplites in 
contaft with the siliceous schists show some druses which 
are now occupied by quartz. A great deal of Staining by 
copper salts lends a pleasing hue to the rock. 

As has been mentioned, the pink series are usually seen 
to occupy the country between the Dhar- 
Pink Series. war belts and the grey gneisses. They 
grade insensibly into grey gneiss but 
frequently show intrusive eflfefts at their jundion with the 
Dharwar rocks. As regards their distribution, regionally 
viewed, the pink members are more extensive to the west 
of the Raichur band, whereas along the eastern boundary 
they constitute a narrow belt and grade rapidly into the 
grey series. Towards the south, the pink gneisses and 
pink porphyries are seen occupying the Tungabhadra 
basin. 

Pink pegmatites and aplites are seen to cut through the 
gneisses and schists alon^ their junftLon 
Pink Pegmatites. Zone. The pink pegmatites and aplites 
reveal extensive and intensive intrusive 
relationship into the Dharwar rocks of the area for appre- 
ciable distances. 

Pink pegmatites are seen on either side of the junftion 
of schists and gneisses between Shankeshwar and Tippa- 
pur, on the borders of the schist boundary between Sultan- 
pur and Kalmali, around NUagal, between Jagarkal and 
Na^apur— especially in the nullah east of Naglapur — weSt 
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of Chiksugur^ village, betweea Uttanur and Maladkal, 
and between Muhammadapur and IMatmati. 

These pegmatites are not much in prominence near the 
junftion of schists and crystalline complex on the western 
boundary between Nilagd and Garldinne, but they are 
well developed in the zone of pink gneisses further weSt, 
away from the boundary. Thus, between Uttanur and 
Hardigudda, in the gneissic country, a large number of 
them are seen to cut through the pink gneisses. Along 
the eastern margin of the Raichur band of Dharwars, these 
often occur in lit-par-lit m]&diom in association with red 
syenites, in the body of Dharwars, partaking of the Struc- 
tural features in common with the Dharwar rocks. Pink 
pegmatites are likewise found to cut the body of the Val- 
kamdinne and other minor patches of schists in several 
places. Their presence is often taken as indicating proxi- 
mity to the junction. 

Red syenites are seen best developed along the jundiion 
of the schists and the Peninsular Complex 
Red Syenites ^ several places. They send apophyses 
' and tongues into the schist band and like 

the pink pegmatites, show Ut-par-lit rela- 
tion in the body of the semSt band near the junftion. Red 
syenites are prominently recognisable in the neighbourhood 
of Masjidpur, Ganekal, Venkatapur, Nilagal, Naglapur, 
Chicksugur, Mirapur and Hukreni at the junftion of the 
schists and Peninsular Complex. 

Between Niluhalli and Siddanbhaihuda, on the path 
from Muhammadapur to Niluhalli, on the Kurdi-Niluhalli 
path and 9 miles south of Kurdi in the Valkamdinne patch 
of schists, red syenites are seen to cut through the Dharwar 
band and occur as caught up fragments or scattered patches 
in the Dharwar formations. They show intrusive relation- 
ship into the grey as well as the pink gneisses and are thus 
younger than both. 

Besides the veiolets of green epidote (pistadte) which 
cut through the red syenites in many places, secondary 

I. Chiisugur (B.i ;4.3). 
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alteration of the feldspars of the syenites to epidote is also 
vtoiversally observed in the area. 

A number of quartz reefs and veins have been traced 
in the gneissic country. Their position 
White Quartz Reefs and extent are indicated on the map. 
and Veins. Among the more important, the reefs 

in proximity to Yeramsar, Mallapur,^ 
Nirmanvi, Bayalmarchaid, Yedaknur and Induvasi® may 
be mentioned as good examples. They ail show frequently 
ferruginous Gaining and in the quartz reefs near Yeramsar, 
greater concentration of iron in the quartz reef gives rise 
to small patches of hematite. Brecciation is frequently 
observed in the quartz constituting the reefs. The quartz 
reefs are highly jointed and often present a bedded asped. 
It is possible to get good quantity of milk white quartz 
from most of these reefs. 

When the quartz veins are seen to be traversed by later 
dykes, the latter are usually noticed to be silicified. In 
such cases some of the pieces of vein quartz are also engulfed 
m the margin of the dykes. 

in. Dykes. 

A large number of dykes have been traced in the area 
under-report. They ate mostly doleritic in composition 
but instances are frequent where they have also been altered 
to epidiorites. A number of dykes between Gududinne^ 
and Manvi run roughly from W.N.W. to E.S.E. and contin- 
ue across the Tungabhadra into the British Territory. 
Some prominent members of this dyke system showxenoh- 
thic inclusions of gneisses and vein quartz from about z 
miles south of Kurdi to a mile south of AruvaUi,* {Vide 
photo 7 Plate IV). Another dyke which runs in 
a north-weSlerly trend for about 8 miles from Matmari 
shows porphyritic crystals of light green feldspar in a 
medium-grained ground mass with a typical pepper and salt 
strufture. 

I. Mallapuf (B.i ; 2. j). 2. Induvasi (C.z j 1.2). j. Gududiime 
A. 2; 1.3). 4- Anavalli(B.2; 1.2). 



26 


Brief mention may be made of a chilled dyke which 
varies in width from i foot to 3 feet cutting through the 
Manvi hill. This chilled dyke shows frequent pitting 
all along its course and local legend connefls it to j^ranic 
aory of Parikshit Raja,* {yide photo 4 Plate HI). 
A number of dykes have been traced south of the KiStna 
in the Deodrug and Raichur Taluqs and in Gadwal Samas- 
than Their general trend is moaly eaa to wea though a 
few run with a north-south trend. 

All the dykes traced in the area are defintely seen to be 
poa-Cryaallme Complex in age, but aratigraphic evidence 
is lacking to define their upper limit. 

IV. The Kjtmool Series of Sedimentaries 

These sedimaitaty rocks cover the whole area of the 
Alampur^ Taluq, occupying the extreme south-eaaem 
comer of the Raichur Do-ab, being bounded by the Kiana 
and the Tungabhadra rivers and limited to the wea by the 
longitude 77°-55'-27", comprising an area of about 147 
square miles. 

The area forms a small plateau, with a radiating drainage 
into the Kiana and Tungabhadra rivers. 

ROCKS OF THE SERIES 

The classification adopted by Kingt has been followed 
all through. His description of the rocks of the various 
groups has been found to agree in general, except for 
some local variations. A few local deviations in the bound- 
aries of the series and the sub-groups have only been 
noted. So to avoid repetition only the chara£i:eri§tic local 
features are here touched upon. 

The KoMkuntla lime^ones which are of sub-earthy 
compaft varieties, show dear bedding 
KoilkuntlaLime- and split into flags. They range in colour 
acmes. (Khoon- fcom grey, dark grey to black, and occupy 
ckir group). ^ small area, within which the villages of 

*Mem. Gcol. Sur. Ind. Vol. XII pp. 63-64. 

I. Alampuf (E.3 ; 5 .;}. 

f See Mem. GeoL Sur. India. VoL Vm. 
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Koneru,^ Bukkapuram,® Emampur,® Kasiput* and Alam- 
puf are situated. 

The Paneum quartzites which are found as di§lin& 
members in the type area, are wanting 
Paneum Group, in this area under report, but vestiges 
of these rocks are noticed in some localities 
as intercalated bands associated with the Owk shales. 

These intercalated quartzites are dark-brown to reddish- 
brown being Stained by oxides of iron. They are fine- 
grained and compaft sometimes grading into a sort of 
vitrified sandstone. Two sets of vertical cleavages along 
north-south and eaSt-west diredions permit the rocks to 
be split up into more or less square blocks, like the ramparts 
of a fort. 

To the south of Sultanpur, along the southern bank of 
the Tungabhadra canal, there is a small area mainly com- 
posed of quartzites and associated conglomerates, the 
Stratigraphical relation of which is not quite dear. At 
one place they are seen to be resting dire£tly on the gneisse ; 
but juSt on the right bank of the river there is a meagre 
sedion suggesting an overlap of Narjee limestones. As 
the sequoace is not dear, these beds have been indicated as 
Paneum quartzites as classified by King. {Vide map of 
Alampur Taluq, Plate 11.). 

These shales ate found to crop out all round the edge 
of the KoHkuntla limestones, being 
charafterised by their non-calcareous 
Owk Shales. nature. From top downwards, they grade 
from buff to purple mottled shales. They 
are fine-grained and well laminated, the laminae being parti- 
cularly well seen in the buff varieties. The white and 
purple mottled shales are very compad and look like chert 
or biscuit-ware. 

I. Koneru (E.j ; 5.7). 2. BukkapuiamfE.j ; 5.7). 3. Emampui 
OE. 3 ; 4.6). 4. Kasipur (E 3 ; 4-5). 
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These shales show considerable crushing effefts and 
comparatively greater and gentler foldings than the lime- 
stones above and below them. 

This group also shows a remarkable thinning and thick- 
ening in various parts of the field, and it is this feature 
combined with the differential sub-aerial denudation that 
has caused these rocks to outcrop at different horizons and 
to extend to different limits on tihe surface. 

The thickness of these beds together with the inter- 
calated quartzites is about a hundred feet. 

The villages of Basavapuram,^ Undevelli,® Amidala- 
padu,® Kanchupadu,^ Takkasela,® Seripalli,® Yapaldevi- 
padu," Kyaturu® and Bhimavaram,® are all situated on the 
Owk Shales. 

Beneath the shales mentioned above comes a set oflime- 
. Stones which are very compa<3:,sub-cry§tal- 

line, and extremely fine-grained. The 
colour is usually dark blue or black, but 
in other parts of the field they range from fawn 
to purple. The typical dark blue or black beds are 
ratensively developed round the villages of Maramangal“ 
and Paragtur.i^ The fawn coloured varieties found near 
the village of Kalugotla,^® are more compaft, fine-grained 
and very splintery breaking off with edges as sharp as 
knife-blades. 

The villages, of Maramangal, Paragtur, Manyapadu,^® 
Amaravayi,“ Chinnapotulapadu,^® Kalugotla, Puluru,^® 
Jallapur,^^ Uppalapadu,^® Chagatur^® and Kundavelli®® 
are ^ situated on the Narjee limestones. 

I. Basavapuram (E.3 ; 5 .5). 2. Undevelli (E . j ;2.7). j. Ami- 
dalapadu (E.3; z.S). 4. Kanchupadu (£.3; 2.8). 5. Takkasela 
(E.3 ; 2.9). 6. Seripalli {E.3 ; 3.9). 7. Yapaldevipadu (E.3 ; 5.9). 
8 . Kyatum (E.3 ; 4.9). 9. Bhimavaram ^.3 ; 5.8). 10. Mara- 
tnangri (E.a ; 2.3). ii. Paragtur (E.z ; 3 .1). iz. Kolugotla OD-J ; 
9.6). 13. Mmyapadu (D.3 ; 7.8). 14. Amaravayi(D.3 ; 7.8 ). 

I j.ChianaPotaiapadu(D.3 ; 9.7). 16. Puluru(D.3 ; 9.5). 17. Jallapur 
(D.z ; 9.1). 18. Uppalapadu ^.3 ; 8.7). 19. Ch^turu ^.3 ; 9.7). 
zo. Kudavelli (E.3 ; 9.7}. 
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A small outlier of Narjee limestones lies to the north- 
north-east of Koludinne^ village. Due to the soil cover 
the extent of this outlier could not be correftly demarcated. 
In the quarries and along the edges the beds show a conver- 
ging dip. 

To the north-west of Uppalapadu village, below the 
Narjee limestones on the left bank of the 
Banaganapalle Tungabhadra a set of thin beds lo to 
Group. 1 5 feet thick are seen capping the uneven 

gneissic ridges. They are composed of 
grits, pebble beds and conglomerates. The pebbles consist 
of quartzites, a few cherts, quartz, and very rarely gneissic 
fragments. 

These beds are economically important being diamond 
bearing. 

Most of the beds lie horizontally, but at the surface they 
all show gentle foldings which gradually 
General lie of the disappear with depth. The Banaganapalle 
beds show gentle dips, and are the lower- 
most beds which are lying uncomformably on the uneven 
surface of the older gneissic rocks. 

Near the villages of JaUapur, Kalugotla, BoreveUi,^ 
Intercalated beds Chinnapadu,® and Chinna Potulapadu, the 
at the base of Jam- base of Jummalmudgoo rocks which 
malmudgoo beds, form the shore beds, grades down to 
jaspar beds, associated with sandstones. 

The shore beds and the peculiar feature noticed above 
the confluence of the south Chandur* nullah with the KiStna 
river are detailed by Bruce Foote.* 

Petrology 

In the previous seftion the charafters and field relation 
of the various rocks met with in the area have been dis- 
cussed in general. 

I . Koludinne (D . 5 ; 5 . 9). z. BorcvcUi (D . z ; 8 . i). 5 . Chinnapadu 

(D.5 ; 8.8). 4. Chandur (E.z ; 1.3). 

^Memoirs. GeoL Surv. Ind. V^ol- VIII p, 795 
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(9) Epidote hornblende rock. 

(lo) Granulitic schists. 

( I ) Coarse-Gained granediorite. 

Loc : — Half a mile eaft of Gandhalu,^ Raichur Taluq. 

In the hand specimen, it is a coarse-grained rock with 
a granitoid Structure. Light blue vitreous quartz, glassy 
and white feldspars, hornblende and biotite can be recog- 
nised with the naked eye. 

Under the microscope, the seSion reveals a granitoid 
fttuaure with a medium to coarse-grained texture. It 
essentially consists of clear colourless grains of quartz 
which do not show much crushing. Some of the quartz 
grains exhibit undulose extinction. Feldspars mostly 
orthoclaStic, partly kaolinised occur with subordinate 
quantity of microdine with its charadfceri§tic cross-hatching 
Structure. The periphery of the orthoclaStic feldspars is 
found to be often cleared of its decomposed produfts. 
Acid plagioclases are present with polysynthetic twining ; 
oiigoclase sometimes show^s development of secondary albite 
Hornblende with characteristic bluish-green colour and 
green to yellowish-green and blue-green pleochroism is pre- 
sent much brokai and shredded. Some plates of hornblende 
exhibit poBciloblailic Strufture. (Vide micro-photo i6. Plate 
IX) Biotite also occurs in abundance. Some of the biotites 
show clear evidence of their being derived from hornblende 
with the sepamtion of icon ore and silica. ( Vide micro-photo 
17 Plate IX). This feature is well marked in this se£tioa. 
A few flakes of biotite show pleochroic halos, while some 
others are baked. Apatite is abundant occurring both as 
rounded grains and prisms. Magnetite is also present and 
these are found crowded round about biotite from which 
they are mainly derived as a leached produft. Stray flakes 
of glaucophane are also noted, (y'ide micro-photo i. 
Plate Vn). 

j. Gandhalu (B. i ; 6.9). 
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A number of micro-sedions of the rocks have been 
Studied and the following types have been chosen for rlrt-oil<»d 
description, as they represent a series of rock types differ- 
ing from those described in Vol.I,pt.i and Vol. n, pt. i of 
the Journal dealing with the western half of the’ Do-ab. 
In the present report some charaaeriStic metamorphic 
Stru6tures have been described. A comparative Study of 
some of the types with the pseudo and quasi chamockites 
described by the Mysore Geologists has also been made. 

From an examination of the field coUedions in the area 
now under report, it is found that the Dharwar series 
are not only represented by the type schist members but 
also by an interesting series of rocks of granodioritic phase 
which charaderise a major portion of the Dharwar bands. 
These granodioritic rocks range from coarse, through 
medium, to fine-grained varieties and sometimes dso devel- 
op porphyritic types. These rocks also pass from acidic 
through intermediate to basic types. Ultra-basic and ultra- 
acidic varieties, however, have not been recognised. 

It appears that these rocks have been produced by a 
series of metamorphic effeds upon the type Dharwars and 
their acidic representatives, and that the types have resulted 
partly by assimilation and mostly by reconstitution. We 
have thus a series of rocks showing gradual mineralogical 
changes which can be easily followed under the microscope. 

The following main types of rocks deserve special 
mention : — 

GRANODIORITIC ROCK TYPES. 

(1) Coarse-grained type. 

(2) Medium-grained type. 

(3) Fine-grained t5pe. 

(4) Porphyritic type. 

(5) Acidic variety. 

(6) Intermediate variety. 

(7) Basic variety. 

(8) Epidotised rock. 
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(z) Medium-grained granodiorite. 

Loc; — Half a mile wea of Tottinenidoddi,^ Raichur 
Taluq. 

It is a dark grey medium-grained rock in •which the 
component minerals can be made out with the naked eye. 
Schistosity is not in evidence in the hand specimen. There 
are islands of basic segregation consisting mostly of horn- 
blende. 

The rock sedion presents a holocryS&lline, pcecilo- 
blaSic Strufbire, the ferro-magnesium minerSys showing 
a tendenq’ towards crude parallelism. The quar« is more 
or less crushed and is often in poecdoblaSlic reW'fl!OD." 7 / 5 *’ 
feldspars. The feldspars are mostly kaolinised and occur 
in broad plates showing relic Slrudure with peripheral 
granulation. Kaolinisation seems to have taken place 
sometimes along cleavage lines and sometimes in irregular 
patches. Orthoclase, microcline along with acid plagio- 
clases form the bulk of feldspars. In areas where crusMtig 
is more intense, a coarse mosaic of quartz and feldspar is 
seen. Secondary albite in rods and needles is a common 
inclusion, as incipient crystals in the plagioclase feldspars^ 

The ferro-magnesian minerals mostly consist of blue 
green hornblende, which occurs in subordinate quantity to 
quartz and feldspars. It is mostly broken up and shredded 
though broad plates are not rare. Biotitic alteration of 
hornblende is in evidence and when such an alteration is 
present, segregation of iron ore is common ; chlorite is also 
present as a derived produft. Sphene occurs in profusion, 
sometimes in wedge-shaped crystals, some grams of sphene 
seem to have been derived from ilmenite (Vide micro-photo 
15. Plate IX). A few grains of apatite are also present. 
As compared to previous seftion, apatite is less developed 
in this seftion but sphene is particularly noticeable. Epidote 
is developed at the expense of hornblende and feldspars. 
Rare grains of glaucophane are also noticed. (Vide 
micro-photo 2. Plate VII). 

I . Tottmenidoddi (C . 5 ; z . 9). 
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(3) Fine-grained granodiorite. 

Loc : — Gudawaram^ notth tank, Raichur Taluq, 

This is a light grey fine-grained rock with a faintly 
developed schiStosity. 

Under the microscope it presents a holocryStalline 
allotriomorphic §tm&ire consisting of a preponderance of 
quartz and feldspars in ahnoSt equidimensional grains both 
exhibiting elasticity. Hornblende occurs roughly in equal 
proportion to quartz and feldspars and is much tom and 
shredded maintaining a sort of parallelism. In some inst- 
ances hornblende shows segregation of iron ore towards 
the margin. PceciloblaSts of quartz are noticeable in some 
of the hornblende plates. Rarely biotite is developed at the 
expense of hornblende. Feldspars are mostly kaolinised. 
Some of the grains of feldspars have become cleared of their 
impurities towards the centre and show a clear untwined 
core. Acid variety of plagiodase feldspars preponderates. 
Accessory minerals like apatite and sphene are absent. 
(Vide micro-photo 3 Plate VII). 

(4) Granodiorite porphjrite. 

Loc : — ^Marteswar hill, Kallur,® Manvi Taluq. 

It is a dark grey rock mottled with white idiomorphic 
crystals of feldspars giving the rock a porphyritic Strufitiire. 

Under the microscope the sefldon consists of broad 
porphyroblaSts of kaolinised feldspars and hornblende in 
a ground mass of shredded hornblende, biotite, emshed 
quartz and feldspars. The feldspar shows development of 
secondary albite very clearly. This secondary albite forms 
clear minute crystals showing incipient twining which 
can be distinguished under crossed nicols. There is no 
tendency for any direfiional disposition of these inclusions, 
and they occur irregularly distributed. The periphery of 
the feldspar phenocrySts is invariably crushed whEe the 

I. Gudawatam (B.z ; 5.;). a. KalluiC’A.z ; 8.6). 
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relics of the original kaolinised portions are left in the core. 
Feldspar crystals occur in broad plates but repeated twinning 
is not much in evidence. Quartz occurs mostly crushed 
and with feldspars it forms a mosaic. Hornblende occurs 
with its charafteriStic blue-green colour, but much shredded 
and frayed, sometimes into thin needles. Biotite is also 
present as an alteration produft from hornblende with 
separation of iron ore. A few grains of apatite are also 
noticed. Sphene is developed at the expense of ilmenite 
and is feebly pleochroic. (Vide photo 4 Plate VH). 

(5) Acid variety. 

Loc Kalmalii hiU, Raichur Taluq. 

This type is well represented in the Kalmali hills. It 
is a fine-grained dark grey rock with blebs of blue quartz 
imbedded in the groundmass. The rock reveals also a 
schistose arufture. 

Under the microscope the seftion reveals a highly 
crushed schistose glrufture. Roughly rounded and angular 
fragments of quartz, rarely fddspars, lie imbedded in the 
groundmass. The bigger grains of quartz show marginal 
granulation and corrosion. The Strufture suggested 
a pyroclastic origin. The groundmass is essentially com- 
posed of highly crushed aggregates of quartz and feldspars 
interspersed with black iron ore and some veStiges of 
hornblende, mostly chloritised. Iron ore and sphene occur 
along lines of altered hornblende ; apatite is present. Feld- 
spars are mostly of orthoclaStic and acid plagioclaStic 
variety. Albite in phenocrySts shows polysynthetic twin- 
ning. Muscovite and sericite are present as derived produfts. 
{Vide micro-photo 5 Plate VII), 

(6) Intermediate variety. 

Loc : — About a mile weSl of Gabur,® Deodrug Taluq. 
1. Kalmali (A.a; 8.8). 2. Gabur (A.i ; 6.3). 

6 * 
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Medium to coarse-gtamed dark grey rock in "which 
white feldspars are prominently developed in a dark back- 
ground consisting of hornblende and quartz. 

The rock seftion presents a porphyroblaStic Strufture 
with porph3rroblaSts of feldspars and of hornblende. The 
groundmass consists of crushed quartz and feldspars. 
Hornblende is charafteriStically blue-green in colour and 
occupies more than a third of the seftion and is mostly 
shredded and frayed. The broader porphyroblaSts of 
hornblende exhibit poeciloblaStic inclusions of quartz and 
feldspars. The feldspars are highly saussuritised and 
sphene is also developed. Albite-oligodase variety of 
feldspars occurs showing plates of polysynthetic twining. 
In some instances the altered portions of the feldspars have 
become cleared showing peripheral granulation where the 
crushed qtiartz and feldspars form a mosaic. Magnetite 
has segregated in the crushed zones. Epidote is developed 
at the expense of hornblende and feldspars. Apatite and 
sphene are also present. Biotite is developed at the ex- 
pense of hornblende which is also partly cmoritised. An 
idioblaStic basal seftion of hornblende is noticed with both 
the sets of prismatic cleavages. This phenocrySt is 
surrounded by crushed and granulated quartz, (yide 
micro-photo 6 Plate VII). 

(7) Basic variety. 

Log : — ^Partipalli,^ Raichur Taluq. 

It is a dark grey medium-grained rock in which some 
patches show lu§tte-mottliag. In the same hand specimen 
the texture varies from place to place. 

Under the microscope the section presents a granitoid 
araOnre. It consists of augite very prominently developed. 
Sandy brown, purplish to almoS colourless varieties of 
augite are noticed, but even the coloured ones do not show 
any pleochroism. In places the augite is partly or com- 
pletely uralitized giving rise to greenish amphibole. 

I. Partipalli (B.2;;.2). 
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The uralitization appears to Start from the periphery of the 
augite crystals, the border being crots’ded with green a£tino- 
iitic nee^es, the alteration gradually proceeding towards 
the interior, (y^ide micro-photo i8. Plate IX). Iron 
ore is abundantly developed in large opaque patches 
occupying partly or whoUy the altered portion of the 
augite. In some portions of augite biotite has been 
formed as a derived produdt in zones where augite has 
changed into uralite. The green needles of amphibole are 
seen to penetrate the adjoining feldspars, often occupying 
their cleavage lines as well as the slip cracks of the neigh- 
bouring quartz. The feldspars are mostly plagioclaSlic 
and quartz is only developed in minor quantity, mostly 
adjoining uralitized portions of augite suggesting a sepa- 
ration of silica, yide micro-photo 7 Plate VIII). 

In another micro-section of a similar type of rock from 
north of Sindhanuru there are some Sray in^ances in which 
augite appears to pass into biotite the intermediate ^ages 
being indiSinguishable. 

(8) Epidotised rock. 

Log : — A mile and a half south-eagt of Kallur^ on the 
path to Malshettihalli, Manvi Taluq. 

It is a fine to medium-grained dull greenish grey rock 
in which the minerals are not easily identifiable by the 
naked eye. 

The rock section presents a elastic Strufture wMi highly 
altered feldspars, greenish hornblende and abundant devel- 
opment of yellowish green shghtly pleochroic epidote. 
Some portions of the section are entirely composed of 
granular aggregates of epidote. Hornblende has mostly 
loft its colour and is bleached. Epidote occurs both at 
the expense of hornblende as well as of feldspar. Quartz 
occurs moftly crushed in the slip cracks of the feldspar. 
Both hornblende and quartz also occur embedded in the 

I. Kallut (A .2 ; 86). 
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feldspar while the hornblende itself is poecilitic with quartz. 
The feldspars are mostly oligoclase to andesine variety. 
Some plates of oligoclase have developed secondary albite. 
Needles of shredded amphibole are commonly developed 
side by side with epidote. Apatite is also noticed in the 
section. {Vide micro-photo 8 Plate VIH). 

(9) Epidote hornblende rock. 

Log : — ^About i furlong we§t-north-west of Dinni, 
Raichur Taluq. 

It is a phanerocryglalline, light greenish grey, medium 
to coarse-grained rock. 

Under the microscope it shows a porphyroblaStic 
Slrudture showing phenoblaSt of pink feldspar which exhibits 
peripheral crushmg and paiimpseSt §tmfture. SchiSosity 
is not evidait in the hand specimen but under the micro- 
scope, there is a tendency for the ferro-magnesians to occupy 
a parallel disposition. The feldspars are mostly kaolinised 
and consist of orthodase and albite, the latter showing fine 
polysynthetic twining. The groundmass consists of a 
mosaic of crushed quartz and feldspars interspersed with 
shreds and plates of blue green hornblende often changing 
into epidote. Some of the feldspars show zonal Strutore. 
Apatite is also present. Epidote is abundantly developed 
and rarely biotite as derived produfts of hornblende. 
Black magnetite and opaque brown haematite are derived 
as a result of segregation from altered hornblende. (Vide 
micro-photo 9 Plate Vm). 

(10) Granulitic schiBs. 

Some of the Dharwar hornblende rocks show various 
Sages of granulation from incipient rounding of edges of 
hornblende flakes to typical development of their granular 
aggregation, in which hornblende, quartz and feldspars, 
maintain a parallel disposition. 

I. Dinni (B.2; 1*4). 
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An early Stage of granulation is marked in a specimen 
south of Trmmapur,^ Raichur Taluq, where only the edges 
of the hornblende flakes are rounded into definite outlines 
and quartz and feldspars show a tendency towards granula- 
tion. 

A rock seftion from Amraput,^ Deodrug Taluq, shows 
an advanced Stage of granulation. Hornblende occurs in 
Stunted prisms with almost roimded outline interlocked 
with granular quartz and feldspars. 

A further advanced Stage of granulation is shown by 
rock taken from near Alonkey shaft, Wandalli. The hom- 
bleide flakes have become more broken up with rounding 
of the edges and occur interlocked with crushed granular 
quartz and feldspars. Occasionally these granulated 
hornblende prisms crowd in patches showing a general 
optical continuity. This clearly indicates that these patches 
once formed portions of some bigger hornblende crystals. 
A few grains of augite are seen. Ilmenite also occurs 
with sphene. {Vide mirco-photo lo Plate VUC). 

PSEUDO AND QUASI CHARNOCKITES. 

From the mineral assemblage of the granodioritic rocks 
referred to above, an interesting relation is suggested 
between some of these rocks and those described by the 
Mysore geologists as pseudo-and-quasi chamockites 
M.G.S. Records Vol. IV, page 5 1 and Vol. Vm, page 117). 

Seftion No. 2 from west of Tottinenidoddi reveals the 
following minerals : — 

Hornblende, feldspars, biotite, sphene, apatite, piStacite- 
This mineral association compares -with that of the pseudo- 
chamockites ; but it muSt be noted here that fresh augite 
is absent unlike as in Mysore samples. 

Sefldons Nos. i and 3 do not show sphene ; so this 
specific absence of sphene makes them comparable with the 

I. Timmaput (Ai; 8.4). 2. Amiapur (A.i; 4.3). 
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members of the quasi-chamockite rocks. On the other 
hand the presence or ilmenite, apatite, and some aray needles 
of zircon in these sefHons, point, not only to their affinity 
to quasi-chamockites, but also, to the t^e chamockites. 
But it may be noted here that garnet is conspicuous by its 
absence in these seBioxxs. The absence of garnet and 
hyperahene seems to suggea that the metamorphism of 
these rocks in the Raichur Do-ab is of a lower grade 
than that which produced quasi-chamockites of Mysore 
or the type chamockites. 

The acid varieties of granodiorites show analogous 
mineral association to the acid types of quasi-chamockites 
from Mysore,* as the following comparative Statement will 
show : — 


Section. Section JIZz4from Mysore 

hoc ; — ^Upanal,^ Raichur Taluq. Loc ; — ^unknown. 


1. HolocryStaUine with a 

more or less crushed 
§tru6ute. 

2. Biotite, mostly baked. 

3. Hornblende mostly alter- 

ed to chlorite. 

4. Magnetite. 

5. Apatite. 

6. Quartz. 

7. Feldspars, more ortho- 

clase than albite. 

8. A few grains of epidote. 


HolocryStalline, cmshing 
less than in the other 
sedion. 

Biotite, mostly baked. 


Magnetite. 

Apatite. 

Quartz. 

Feldspars, more albite than 
oniioclase. 

A few grains of epidote. 


It is thus seen that except for the presence of chlorite 
derived from hornblende there is essentially no difference 
between the two type members. 

* Out thanks ate due to Mr, B, Rama Rao of the Mysore Geo- 
logical Survey for kindly ending to us a few of the t^e Quasi- 
Chamockite for this interesting comparative ^dy. 

1, Upanal (6.2 ; 5,z), 
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The intetmediate and basic varieties of granodiorites 
show similarity with the corresponding members of the 
quasi-chamockite gtoup from Mysore. It muSt be here 
noted that in the Alysore specimens, apatite is very conspi- 
cuously developed into big cry^s ; while in these members 
though there is an abundance of this mineral, apatite occurs 
in grains and needles of smaller size. The conspicuous 
absence of garnets in the granodiorites of the Raichur Do-ab 
has already been referred to. 

Besides the above, the following rock types also deserve 
mention in view of their interesting peculiarities. 

DYKE ROCKS. 

(11) Dolerite dyke. 

(12) Epidiorite dyke. 

(13) Xenolithic dyke. 

(14) Porphyritic dyke. 

(11) Dolerite djke. 

Log : — About 2 miles south of Kurdi,^ Manvi Taluq. 

It is a medium-grained dark rock. Under the micros- 
cope the seftion shows a holocryStaUine medium texture 
with a typical development of ophitic Strufture. It consists 
of sandy brown, to pale purplish to almost colourless augite. 
The coloured varieties are not pleochroic. Alteration of 
augite to amphibole is not seen. Long blades and laths 
of plagioclaStic feldspars mostly of basic varieties are very 
conspicuously developed in ophitic relation to augite. 
Magnetite and rarely dmenite are present. (Vide micro- 
photo II Plate Vni). 

(12) Epidiorite dyke. 

Log : — ^About three miles weSt of Sasnur,^ Gudwal 
SamaSthan. 

X. Kufdi (A. 2 ; 8. 2). 2. Sasnur (D. 2 ; 7. 4). 



41 


It is a medium-gtained dark greenish grey rock. Under 
the microscope the seftion presents a holocrystalline ophitic 
§tru£ture. The feldspars are basic plagioclaSlic variety 
and are moftly kaoHnised. Rarely feldspar has altered into 
epidote. Augite is in sandy brown and purplish plates 
much altered into greenish amphibole, the alteration pro- 
ceeding from the periphery. Sometimes the whole of the 
augite is converted into urahte. Ilmenite with leucoxeae, 
as well as magnetite are present. {Vide micro-photo 12 
Plate Vni). 

(15) XenoUthk dyke. 

Loc : — South of Aruvalli,^ Manvi Taluq. 

It is a dark greenish grey medium-grained rock with 
cognate xenoliths of reef quartz and gneissic fragments. 

In this section it shows a holocrystalline Strudhzre in 
which hornblende occurs both as porphyroblaSls and small 
plates. The feldspars are mostly of basic plagioclastic variety 
which are highly saussuritised. There are big inclusions of 
quartz xenoUths round the margins of which hornblende 
crowds to form a thick border. The quartz xenoliths do 
not show much crushing. Some of the quartz grains 
have a granulated outline due to corrosion, A sort of 
feathery Slrudure is developed in quartz which with the 
feldspars has entered into a micrographic intergrowth. 
Epidote is also present as a derived produdt from both 
hornblende and feldspars. ( Vide micro-photo 1 3 Plate IX). 

(14) Porphyrifk dyke. 

Loc : — South of Uppal,^ Gudwal SamaSthan. 

It is a dark grey medium-grained rock with conspicuous 
development of broad greenish white porphyritic feldspars. 
A microseftion reveals purplish to colourless augite plates 
in ophitic relation to feldspars. The feldspars are mostly 
basic plagioclaSic variety. These occur as phenocryas 

I. Amvalli (B.2 ; 1.2), 2, Uppal (C.3 ; 7.9). 
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as well as in the groiindmass. In some of these feldspar 
phenocrySs augite in well defined crystal outline is also 
rarely found enclosed. The plagioclaStic feldspars have 
becoine highly saussuritised and portions have become 
clear. Epidote is developed along twin planes of feldspar 
phenocrySls. The augite in some instance has altered into 
amphibole and biotite with the separation of magnetite. 
{Vide micro-photo 14 Plate IX). 

Discussion. 

In many localities, from the field relation, it is dear that 
the Dharw’ar schists have taken parallel Strudure under the 
influence of the Peninsular granitic invasion and as a result 
have been squeezed into narrow bauds. In addition to the 
normal metamorphic effeds observed in the Dharwar 
bands of the western part of the Raichur Do-ab, we find in 
the eastern part some pronounced phases of assimilation 
and reconstitution. The effeds of this relation are dearly 
impressed in the mineralogical reconstitution of the 
Dharwar bands by the development of the wholesale, or 
partial cryStalloblaStic growths of the reconstituted minerals. 
The rocks into wiuch the Peninsular Complex have 
intruded are now represented by highly metamorphosed 
igneous schists — both type Dharwar schists and their grano- 
dioritic phases. 

The Study of the metamorphism of the granodioritic 
formations is based on a few postulates. 

1. The Dharwar rocks were original basic extrusions 

in form of lava flows, sills and intrusive sheets 
or laccolithic masses with occasional basic 
dykes. 

2. The original mineral constituents of these basic 

flows were in all probability pyroxene, plagio- 
dase feldspars and ilmenite with a little quartz. 

3. Add invasions also took place between intervals 

of the successive basic series, the former now 
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being represented by quartzites, quartz schists 
and quartz porphyries. 

The objeS: of the discussion that follows is to suggea 
that the granodioritic rocks have been derived as a result 
of regional naetamorphism, partly by reconaitution of 
the type Dharwars, and partly by assi m ilation of the type 
Dharwars with intrusive acid rocks. This proposition 
is supported both (<2) by the aruftural peculiarities of the 
granodiorite rocks in relation to the Peninsular Complex 
as well as (b) by the mineralogical changes manifeaed 
by the rocks. 

In the granodioritic rocks we approach a aage of 
„ . transformation in which the original 

seri^° lootic Dharwar basic flows with associated 
addics have been changed into rocks of 
coarse to fine-grained texture, partly by assimilation and 
partly by reconaitution. To what extent there has been 
an assimilation of material from the Peninsular Complex 
is not easy to say ; but, it seems that this could not have 
been appredable. It appears that the basic and the addic 
members of the Dharwar series have undergone a reconai- 
tution and that in regions which were originally charafter- 
ised by the presence of addic members we now get siliceous 
types of schias. In the weaem portion of the Raichur 
Do-ab, the Dharwar type schias are abundantly developed 
in the main Maski and Kushtagi bands of schias ; but along 
the margin of those main bands these granodioritic members 
are only rarely found in apparently isolated outcrops. 
In consequence, their relation to the type schias and the 
nature of their metamorphism could not be clearly audied 
in that region. In the eaaem portion of the Raichur 
Do-ab, however, the occurrence of the granodioritic phase 
of rocia over a considerable area, with occasional inter- 
calations of type schias, definitely attaches a far-reaching 
significance to their secondary evolution which can hardly 
be lost sight of. The field relation of the type Dharwar 
schias of the weaem part of the Raichur Do-ab has already 
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been discussed in the previous Journal. {Vide Jour. Hyd. 
Geol. Survey Vol. 11, pt. i). 

More detailed work is necessary to give a definite out- 
line of the successive mineral changes in these granodioritic 
members ; but it is sufficiently clear from field work and 
petrological Studies that these rocks muSt have been derived 
through the various Stages of metamorphism of the pre- 
piviaing type Dharwars and their associated acidics, at 
times by fusion and assimilation and at times by internal 
reconStruQion. 

Before entering into the details of the various Stages of 
the changes which the granodioritc rocks 
Metamorphism have undergone, it is important to recog- 
of the basic flows, nise that the hornblende schists, out of 
which the corresponding granodioritic 
rocks were derived, have originally resulted frompyrosenic 
flows. 

This homblendization of pyroxene is suggested by the 
possibility of physico-chemical changes as exemplified 
in a min or scale by analogy drawn from the dolerite dykes 
of the poSt-gneissic age, which have in several places since 
become converted into epidiorites. 

Under ordinary atmospheric pressure but under a 
continued high temperature pyroxene is 
Paramorphic liable to be converted paramorphically 
to hornblende (aftinolite variety). Dr. 
Smeeth* regards the hornblende of the hornblende schists 
to have been derived from the original augite of the 
basic flows. The metamorphism appears to have been 
uniform and complete, but augite ^so, now and then, 
occurs ; this latter is shown to be secondarily derived from 
hornblende. This is clearly suggested by the locality of 
the occurrence of augite. Where this secondary augite 
occurs, the schists are invariably associated with some later 
acidic intrusives. So he concludes that this secondary 

* W. F. Smeeth “ Secondary Augites ” Bull. No. 3 Mys. Geol. 
Survey (is>03). 
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change of hornblende into augite is due to a later mole- 
cular re-arrangement. The hornblende of the type schists 
is green to blackish-green and in thin se6Hons bluish-green 
to yellowish-green. 

Moreover, the examination of basic dolerite dykes 
Metamorphism frequently reveals the fact that these dykes, 
of dyke rocks. originally consisting of augite and plagio- 

dase, have undergone in places mineralogical transformation 
from augite to hornblende. 

The transition from dolerite to epidiorites is well exemp- 
lified in the regional series of eaSt to we§t dykes which cut 
the Peninsular gneisses specially in the Gudwal Samafthan. 
(Vide map). Transitions can be traced from an altered 
dolerite composed of plagioclase and augite, to rocks 
which are distinguished as epidiorites, (Vide micro-secHons). 
The schistose Slruifhire, when developed, is parallel to the 
Strike of the dykes and is more pronounced near the margin 
than in the central portion. 

These epidiorites are essentially plagioclase-homblende 
rocks in which quartz, and ilmenite with leucoxene occur. 
The original ophitic texture of dolerites in these dykes 
is frequendy preserved, although the augite may have been 
largely replaced by green hornblende, (yide micro-photo 
12 Plate Vni). In other cases however, this ophitic 
charafter is more or less lost, the feldspar having been 
broken up along with the augite into irregular patches, 
the latter however StiU maintaining an optical continuity. 
Occasionally the old turbid feldspar substance disappears 
and a secondary water-clean albite is developed. These 
mineralogical changes and Struftural chara£ters are often 
well exhibited in some of the seftions of altered dolerite 
dykes from Gudwal SamaSthan. Pyroxene is often replaced 
by fibrous amphibole by uralitisation. The alteration to 
the fibrous amphibole proceeds inward from the periphery 
of the pyroxene crystals, (yide micro-photo i8 Plate IX)_ 
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a. Structural peculiarities of the ^‘amdioritie rocks in relation 
to the Peninsular Gneissic Complex. 

A small digression may here be made to bring into 
Teftonic aspeS prominence the broad §lru£tural dynamic 
o£ the Dharwar sch- features of the Dharwar schifts in relation 
ias in relation to to the Pe n insular gneisses. Broadly 
the Granite Batho- vie-wed the Dharwar series re§t on the 
Peninsular gneisses in this area. 

In the previous Journal, Vol. n, pt. i, pp. 115 and 119 
reference has been made to the emplacing batholi^c* mass 
constituting the Peninsular Gneissic Complex. 

It is evident that the Peninsular Gneissic Complex has 
resulted from the progressive squeezing out of the liquid 
pofflon of granite magma consolidating under Stress. 
This great granitoid mass can be separated into two major 
groups by means of the dominant feldspars. In the nrSt 
group, white soda-bearing plagioclase-albite and oligo- 
clase in addition to orthoclase occur ; in the second pink 
alkali feldspars (orthoclase and microcline) predominate. 
The two groups have been called the Grey and Pink series, 
respectively. Pegmatites are associated with both the 
series ; white binary aplites and white pegmatites are the 
frequent associates of the Grey series ; whereas, pink aplites 
and pink pegmatites form the prominent acidics of the 
Pink series. 

The contaft relation of the Grey and Pink series 
with the basic Dharwar flows, presents certain individual 
charafteriStics. For instance, the Grey series do not show 
penetrating intrusion into the Dharwar basics in the sense 
of sending tongues and apophyses in the invaded rocks. 
It is not however, suggested that the acidics of the Grey 
series do not find inje&ons in the Dharwar schists which in 
fa& may often be noted. What is here specially emphasis- 
ed is, that the mode of contaft is, more of less, of the nature 
* Origin of Igneous Rocks. R. A. Daly. pp. z 6 i-z 6 z (Ed. 1914). 
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of regional fusion (Anatexis of Sederholm) and of part 
assimilation. Generally, the type grey gneisses are not 
found to intrude and cut into the typical Dharwar schists. 
A series of assimilated and recon^ituted rocks are formed 
between the Dharwars and the type Grey members. Thus, 
we find a series of white acidic rocks to have been produced, 
which may be termed hornblende granite gneiss. This 
hornblende of the assimilated gneiss gradually diminishes 
in quantity in the rock which shades ultimately into normal 
biotite gneiss. The Pink series of gneisses, on the other 
hand, show many features of penetrative intrusion, not 
only into the members of the Grey series, but also into 
the Dharwar type schists. 

From this ioitial contra§t in the general mode of con- 
ta£t relation with the Dharwar schists, it seems that the 
fundamental controlling forces inducing their broad 
mineralogical differentiation into the Grey and the Pink 
series, must have differently aftuated the great batholithic 
mass that found emplacement below the overlying Dhar- 
war basic lavas. This broad mineralogical differentiation 
into the Grey and the Pink series muSt be considered as a 
fundtion of earth forces evidenced at a period when the 
aikaU-granite bathohth was consolidating. As a result of 
squeezing, portion of the unconsolidated or partly conso- 
lidated mother liquor found differentiation in respedt of 
space and time. As a corollary to this physico-che m ical 
control, the Grey series almost always formed the floor of 
the Dharwar schists with occasional assi m ilation and 
fusion with the Dharwar schists. It is commonly noted in 
the field that the foundered masses of xenolithic schists do 
not show complete fusion, but only a reconstitution into 
a hornblende gneiss, whereas the Pink members developed 
into inje8ion-seties of rocks penetrating not only into the 
Grey series, but also into the Dharwar schiSts. Lit-par-lit 
injeftions in the form of pegmatites and aplites of the Pink 
series into the grey gneisses, as well as their thorough 
permeation in the scMSt band, always point to an out- 
standing Strudhiral feature which is charaderiSic of these 
Pink series. 
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Lateral invasion of the gneissic complex is frequently 
represented by the Grey series which form bays into the 
belt of Dharwar schiSs ; but at the contad between the 
Grev series and the Dharwars, the Pink series often finds 
a favourable lodgment in form of acidic veins of minor 
magnitude. The Pink series, in large outcrops is, however, 
gaieraUy found to occupy the marginal area of the Grey 
gneissic series. Intermiagling aones of both Grey and 
Pink series is not uncommon in the Grey gneissic 2one, 
where, an insensible gradation with greater preponder- 
ance of pink feldspar may be easily observed passing from 
the dominant grey to the dominant pink rock. Essentially, 
the field evidence suggests that such Grey series pass to the 
Pink series on a regional basis, the contaft relation being 
impossible to demarcate. Attention may be drawn here to 
the fa£t that this insensible gradation between the Grey 
and Pink series is essentially confined only to the older, 
coarse-grained type of rocks of both the series, and not 
noticeable in the later pegmatites and aplites of either of the 
series. 

Tangential Stress, on a gigantic scale, upon the batho- 
lithic mass muSt have had an extensive 
Tangential com- gtruffcural significance. This d ynami c 
ptession. faftor clearly impressed a Strong dire6tional 

effedl on the overlying basic flows as well as on the semi- 
consolidated plastic granite gneisses in which the schists 
partly foundered and through which they were dragged 
along. It follows that the great folding-processes in the 
granitoid masses must have profoundly affefted the schists. 
The schist was repeatedly tom asunder from the main solid 
belts so as to get entangled, or engulfed in the plaStic flow of 
the granite mass. The shredded disposition of the schists, 
in many places now observed, is only a faint evidence of 
this Stupendous process. The greater portion of the orig- 
inal schist mass has long since been eroded and only these 
denuded Stumps of the schists are now lying exposed. 

The physiography due to the differential erosion 
to which shredded patches of schists owe their residual 
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exigience, may be illuSlrated. The probable nature of 
§iru£tural folding of the composite gneisses of the Penin- 
sular Crystalline Complex in relation to the Dharwar basic 
flows, is suggested in the block diagrams. (Vide diagrams 
8-1 1 Plate V.). 


It will be evident from the diagrams that the Dharwar 
flows were intensely folded into narrow squeezed belts 
within the folds of the gneisses, forming linear bands of 
schists with upturned edges. The grey gneisses seem to 
have folded themselves at its contaa, with marginal assi- 
milation. The pink gneisses insinuated themselves not only 
into the folia of the schists but also sent repeated injeSions 
in the Grey series. It is therefore inferentially suggested 
that the crumpling, folding, and faulting of the Dharwar 
bands are probably more due to the cataclaStic effeds intro- 
duced by this Pink series of gneisses rather than to the 
peaceful emplacement of the granite during the evolution 
of the Grey series. It is probable that these ^eissic 
rocks once formed prominent hills of high elevation and 
of great magnitude. They played an important part in 
the erosional cycles that foUowed since the Eparchasan 
interval, introducing peneplanation of these gneissic rocks 
together with that of the Dharwar schists. It may be 
noted here that the marginal areas of the Grey series of 
rocks are flanked by the pink gneisses and pink porphyry 
granites of the KiSlna and the Ttmgabhadra rivers. These 
feldspathic rocks are more susceptible to the influence of 
weathering agencies by disintegration and decomposition. 

The geo-physical aspeds inferentially drawn above of 
the Dharwar basic flows with resped to the great batholi- 
thic mass may be redded only as a broad generalisation ; 
so, like all generalisations, may be considered with reserva- 
tion. Nevertheless, the basic principles therein enunciated 
will have always to remain substantially valid. In the li^ht 
of tiiese limitations, the Slrudural relation of the granomo- 
ritic rocks may now be considered. 

4 
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Stru£hirally, the diftinftion drawn between an ortho- 
Gracodiorites due gneiss and an ortho-schist is only one of 
to pieaocontaa me- degree. The former is rather a coarse- 
tamorphism. textured rock with a broad parallel disposi- 

tion of minerals of which it is composed, whereas the 
latter is usually a rock of medium texture with a somewhat 
fissile or contorted gtru&ire. 

A glance at the map will show that the Dharwar band, 
which mainly consists here of granodioritic rocks, follows 
a crude strike which controls the trend of the belt. Evi- 
dently the belt has been subjected to stress and squeezing 
due to gneissic invasion from both the flanks, which Strongly 
impressed its parallel teclonic effefls on the belt and 
determined its shape. 

Whether the belt may be regarded as a distinS: plutonic 
entity, analogous in origin to the Chamockite series of 
rock's of South India, or as a regionally sheared mass of 
metamorphic rocks, in either case, these rocks have been 
evidently formed as a result of tangential Stresses afldng 
upon a molten or plastic material under conditions of high 
temperature and pressure. The former possibility that 
these granodioritic rocks may be regarded as diStinft pluto- 
nic invasion, is not however, borne out by field evidence. 
The contaft of type schists with these granodioritic forms 
has nowhere been sharp and diStind ; on the other hand, 
a gradual insensible gradation is easily noticed from coarse 
to fine-grained texture and ultimately to fine-grained sili- 
ceous forms and to the type schists. 

To what extent granitic bodies have contributed to the 
final assimilation and reconstitution of the granodioritic 
rocks is a fador which cannot be determined with certi- 
tude : at the same time it may be presumed that these could 
not have been of any great magnitude, except perhaps along 
the contad and rarely in some localised areas. Some of the 
gneissic outcrops in the neighbourhood of Kallur amidst 
granodioritic rocks may be inShmeed as example of local- 
ised assimilation. 

4 * 



The alignment in the diftribution of hills flanking flhe 
belt of the granodioritic rocks on either side, to which 
attention was drawn in the eady part of this report, indi- 
cates the immensity of the dynamic agencies to which this 
sySiem of rocks had been subje<9:ed. Thus the conception 
which has been termed pie 2 o-cr}-§talJisation by ‘ Weins- 
chenk,’* seems to find an application here “ the slow consoli- 
dation of igneous rocks, plutordc or volcanic, under condi- 
tions of tangential stress.” This effedb was evidently 
produced when Peninsular gneissic material was intruded 
into the original basic Dharwar flows undergoing folding. 
Owing to the slowness of cooling under conditions postu- 
lated, the invaded rocks were subjeded to piezo-contad 
metamorphism and developed into coarse to medium-grain- 
ed rocks. 

When the invaded Dharwars were already at high tem- 
perature, subsequent pegmatitic intrusion also took place 
in the form of lit-par-lit injedion. The injeding aplites 
and pegmatites permeated all possible zones of weakness 
and intertwined with the intruded pre-exiSting rocks, more 
especially along the contad margin. In several localities, 
these pegmatites have been observed to overlap the grano- 
dioritic outcrops. Such a feature is well represented on 
the track ftom Turkandoddi to PartipaUi. (Vide photo j 
Plate IV). 

These granodiorites range from fine-grained schistose 
Textural relation or massive hornblende rock through 
of the granodioritic homblende-porphytite with an aphaaetic 
rocks. groundmass, to even-grained diorite- 

gtanulite on which pitted weathering is charaderiSlic. 
The texture of the granodiorite is locally uniform, but 
goierally, it is medium to fine. Coarse-grained members 
are usu^y transitional into hornblende granulites. The 
rock is fresh looking and only a little sheared. No sharp 
boundaries can be deteded between the hornblende granu- 
lites, gabbros and diorites on the one hand, and the hom- 

♦ The Petrology of the Igneous Rocks by Hatch and Wells 1926 
p. 586. 
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blende and chorite schists, on the other. Microscopic 
evidence indicates that in, some instances, at least, they were 
original gabbroid rocks, now partly or completely recryst- 
allised. 

The marginal zones of the Peninsular gneisses at the 
contaft of the granodiorites are cut, at 
Contaa gneisses many places, by younger, massive or 
in relation to the coarse-grained binary granites. These 
granodiorites. ajg nearly free from dark minerals and 
grade into granite pegmatites — a variety 
of light grey to pink granite which at many places, is only 
faintly gneissic. Loc^y pink aplite dykes are also present 
along the conta6:. 

The contad of pegmatites and aplites with the granodio- 
tites and typical schists indicates a slow cooling condition 
to have been induced not only in the veins of aplites and 
pegmatites, but also, in the invaded rock. The efifed is 
that reconstituted schists by assimilation have been formed 
in these areas with coarse granular texture and gneissic 
§trudure. The contad rock is granulitic. But this texture 
of rocks in the schist is neither universal nor constant. 
This asped has perhaps a dynamic relation to the gneissic 
ridges that occur along the margin, where greater evolution 
of heat might have induced conditions of pronounced 
crydaUinity. This feature is well marked to the ead of the 
Railway line N.W. of Matmari, as well as along the western 
boundary of the granodioritic band. In certain areas, 
however, where pegmatites and aplites predominate and 
no great Stress effeds are noticeable, only fine-grained 
varieties of granodiorites have developed. This is specially 
noticeable along the north-weStem half of the granodioritic 
band. 

There are cases where hornblende schiSts are included 
in the granitic area and also conversely cases where granite 
is induded in solid hornblende schist area. In either of 
these occurrences, the interadion of the marginal schist 
with granite has been marked by assimilation of horn- 
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blende material into the granite. In such instances the 
granulitic texture of the contafl: rock gradually become 
coarser, as the granite is approached, and the rock thus 
formed may be termed a coarse hornblende granite or a 
quartz diorite. The granulitic texture however soon gives 
place to an interlocking granitic texture when the rock type 
finally shades off with the diminution of hornblende and 
increase of biotite into the surrounding biotite-granite 
gneiss. 

b. Minerahgical changes shown by Granodioritie rocks. 

It is commonly observed in the area, that the granodio- 
rites are moSdy basic in composition. The minerals met 
with show a preponderance of ma^esia, Hme playing a 
very subordinate part. There is a high percentage of silica 
and considerable amount of alumina and soda. Metamor- 
phic minerals formed by silicates of alumina such as andalu- 
site, kyanite, sillimanite, cordierite, and gtaurolite— ^e 
conspicuously absent. This fad: precludes the possibility 
of ascribing a sedimentary origin to these granodioritie 
rocks. The rocks show a series of phaneric representatives 
of coarse, through medium to fine-grained euheckal, 
anhedral and subhedral cryftal forms, and consist occasion- 
ally of equidimensional quartz but mostly of tabular feld- 
spar and ferromagnesians of irregular shape, ^e minerals 
show granitic, rarely porphyritic and pcecilitic Struftures. 
Diredive Slru6ture has been dearly produced b^ the flow 
in the melt during its crystallisation, and often juxtaposi- 
tion of different textures. In this connedion the follow- 
ing quotation ftom Tyrrell* eluddates the limitations 
under which metamorphism may be conceived to have 
affeded the rocks. 

“ Mctamorphic readions go on in the solid Slate. The 
rocks are not melted or dissolved as a whole, and only a 
small ftadaon is in solution at any given time. That 

* The Priaciplcs of Petrology, by G. W. Tyrrell, pp. z6i-z62. 
(Ed. 1930). 
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is to sav, the amount of the solid phase in metamorphism 
is always overw.’helmkigly in excess of any other phase, 
liquid or gaseous. This has important effects on the texture 
of metamorephic rocks ; and the dimision of sub^ance, 
with the consequent mixing of different materials, must 
also be extremely limited.” 

From basic silicate melts originally represented as 
f ■ , Dharwar schiSl formations, magnetite or 

ogS'cSn^sTi- haematite easily separated out m the pre- 
Wedbythegrano- sence of magnesium, so also sphene, when 
dioritic rocks. lime and titanium were present. Follow- 
ing the later stages of uralitisation, iron ore 
is dominantly produced by recrystaUisation. In presence 
of feldspar and hornblende, chlorite or biotite is produced 
by extraction of alumina from decomposing feldspars and 
ferromagnesian constituents, from the hornblende. By 
extraction of hme and alumina from the plagiodase, se- 
condary epidote is mainly derived. The mineralogical 
changes of the ferromagnesian minerals is easily followed 
under the microscope. The augite, when present, is 
partly replaced by hornblende and the latter, in some inst- 
ances, by biotite. Chlorite may be derived from any or aU 
of the above min erals. But such chloritic alteration is 
rather tare in the reconstituted rocks. 

The formation of epidote seems to follow two lines of 
development. Epidote is either developed (i) from the 
alteration of hornblende or (a) by saussuritisation of plagio- 
clase feldspars, oligoclase and andesine varieties. Thus 
it appears mat the formation of epidote is a linking process 
by which mineral transformation between the ferromagne- 
sians on the one hand and the soda-alkali feldspars on the 
other, has been established depending for its lime and alumi- 
na content upon the decomposition of either of the series 
or in part, upon both the series. 

The other important minerals that have fcequently lent 
themselves for transformation are quartz and feldspars. 
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In the metamorphism of quartz the following Stages 
ate noted. Due to Strain the quartz 
Quartz. often shows undulose extindion. Prog- 

ressive Stages are marked by 

I. Peripheral crushing 

a. Complete crushing (mortar texture) 

3. Crushing with granulation 

4. Complete recryStallisation into crySlalloblaStic 

growths out of the crushed grains. 

Both orthoclase and soda-alkali feldspars like albite, 
oligoclase and andesine and rarely labra- 
Feldspars. dorite, are identified. !Microcline is a 
slow-crySlallisation mineral. This is 
traceable in the reconstituted acid rocks cooled at a very 
slow rate, in place of orthoclase. 

(a) Orthoclase partly or wholly decomposed into 

kaolinised produds with the development 
of flake of sericitic mica, is often marked 
by peripheral granulation, when the kaolinised 
produd is cleared from the portico thus 
granulated. Sometimes the whole of the ortho- 
dase is crushed into smaller grains and forms a 
fine granular texture with similar crushed grains 
of quartz resulting in a quartz-feldspar mosaic. 
At times the central portion of the feldspar is 
elongated with peripheral granulation showing 
a phacoid texture. 

(b) The alkali-plagiodase series is more susceptible 

to mineralogical alteration than the potash 
feldspar. 

Albite is ftequently kaolinised. On a slightly advanced 
flage, the decom^sed produd is deared towards me margin- 
al part and the mineral sedion appears as water dear 
cryaal. Frequently the peripheral zone is crushed. Gra- 
nulation of the crushed zone by recryStallisation is a common 
feature. 
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Sotnetimes a higher calcic Sage is marked, when, Ae 
albite passes from oligoclase to andesine. When andesinc 
largely occurs, epidote is frequently formed as an alteration 
product deriving lime and alumina from the plagioclase for 
its constitution. Secondary albite is developed along the 
thin twinning laminae disclosed under high power of the 
microscope. 

The jEnain mineral constituents of the granodioritic 
series may be enumerated as follows : 

I Quartz. 

a Feldspars-microcline, orthodase and plagiodpe 
chiefly of the sodic varieties such as albite, 
oligoclase and andesine; labradorite rare. 

5 Atnphiboles (actinolitic, or tremoHtic and at times 
uralitic), rebeckite and glaucophane also occur. 

4 ELately muscovite, but frequently biotite and 

chlorite. 

5 Augite. , . u j 

6 Apatite, magnetite or hasmatite, sphene and 

zircon in rare cases. Secondary epidote or 
zoisite are common. 

7 Magnetite and hvematite occur as derived produd: 

from biotite, hornblende and augite. 

Fcom the assemblage of minerals shown above, it may 
be noted that a Strong sodic affinity is manifested in the 
rocks. Besides quartz and potash feldspar which both 
occur in subordinate quantity, in crushed form, or in pha- 
coid texture, sodic feldspars like albite, oligoclase and 
andesine always play a very important role. Biotite is 
frequently developed ; ferromagnesians like soda-amphi- 
boles and soda-pyroxenes have also figured. Apatite is a 
conSant accessory and is abundantly present in the rocks. 
Zi rcon has rarely developed. Magnetite is sometimes 
primary. Bmenite occurs as a primaiy constituent 
of the schist with its usual decomposition produd, 
leucoxene. In some of the granodioritic rocks sphene is 
developed with ihnenite. In crushed rock, sphene is 
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fomied at the border of the ilmenite grains with recrystalli- 
sation and separation of silica. In rare cases sphene is 
primaty, probably having been introduced with granitic 
intrusions. Sphene derived from ilmenite is very fre- 
quently found in granulites. Pyrite rarely occurs. Epidote 
is recognised in the rocks as a decomposed produd 
from feldspars and sometimes as veinlets in the country 
rock. This mineral is not found in the homogeneous type 
schifts but is frequently noted in altered schifts intercalated 
with add bands. Epidote is also found in association with 
augite and hornblende. In the highly coloured varieties 
it is pleochroic. At times aoisite is developed with its 
weak double refradion and low interference colour. 

Augite is pale purplish to colourless, light to <l3i-V 
sandy brown in thin sedions. In some slides prepared 
from the rocks exposed towards the eastern margin of the 
granodioritic band, near Sindhunuru, retrograde meta- 
morphism is revealed by the augite. This augite is of pale 
brownish to purplish tint and is partly replaced by green 
hornblende. The latter shows alteration paramorphically 
to biotite. In the mineral, the optical continuity between 
hornblende and biotite is dill maintained. This series of 
readion indicates that the augite presents evidences of altera- 
tion both into green hornblende and also into biotite. 

The hornblende in these rocks shows elongation parallel 
to the schidosity, being developed in 
„ , , , ophitic growth with feldspars and rarely 

Hornblende. ^ miomxt of hornblende 

is due to the conversion from augite. 
With shearing eflFeds such hornblende is often granulated 
and its subsequait recrydaUisation is marked by pcecilo- 
bladic or sieve-drudure with separation of silica. The 
hornblende is tom asunder into thin shreds and patches 
with fdtted edges moulded with or enclosed in a groundmass 
of quartz and plagioclase feldspar mosaic. When the 
granulation of the hornblende has been very severe, mag- 
netite and haematite often leach out from along the cleavage 
lines and roll into granulated shreds, the rock so formed 



becoming granulitic. A part of the schift formation thus 
results into granulitic rocks. 

The main schist band derived from the ancient lava- 
flo-ws do not possess an original granuli- 
Granulitic types tic texture ; on the other hand, instances 
of schists. are frequent in which it can be easily seen 

that the larger feldspars have been broken 
up, the quartz has been crushed and the hornblende is 
represented as parallel bands of Stunted hornblende prisms 
due to crushing and resorption of the frayed edges, (Vi^ie 
micro-photo lo Plate \TII). 

C. Nature of metamorphism. 

A few words may be added here regarding the degree 
of metamorphism undergone by the granodioritic rocks. 
From what has been said regarding the modifications 
of the minerals contained in the rocks and their internal 
Structure it is evident that the rocks of the area have been 
clearly marked by the mineralogicai transformations of 
such a nature as to be usually associated with epi-and meso- 
zones of regional metamorphism under conditions of low 
or moderate temperature and direftional Stress. Typical 
index minerals of high grade metamorphism to define 
zones, facies or grades of the metamorpmc process, how- 
ever, have not been made out. High temperature and 
pressure minerals charaderiStic of hypo-zone are only very 
rarely developed. Garnet is not present. Augite occurs 
rarely and hyperSthene has not been noted. 

A comparative Study of the mineral assemblage in 
Dharwar rocks is of interest. 

I. Homogeneous Hornblende Schists : — 

These hornblende schists essMitially consist of 
plagioclase feldspars, hornblende and ilmaoite 
wilh a little quartz. 

a. Altered Hornblende Schists : — 

The original homogeneous schists may be con- 
ceived to have been contaminated by two causes 



a. Contamination may be due to marginal contaft 

of the solid belts "with gneisses. 

b. Contamination due to acid granitic injeOdons 

in the body of the schists. 

Examination of the altered schists xinder the microscope 
reveals the presence of secondary hornblende derived 
from augite, biotite derived from hornblende, sphene from 
ilmenite, secondary magnetite, epidote derived from horn- 
blende, biotite or plagioclase feldspars, pyrite, calcite, apa' 
tite and rarely zircon. 

Dr. Smeeth claims that the presence of sphene, biotite 
epidote, calcite, apatite, aU in the altered schists, may be 
regarded to have been derived as a result of acid granitic 
intrusions in the homogeneous hornblende schists.* 

3 Epidiorites. 

The mineral constituents of the dykes of the 
Dharwar formations as vrell as some of the dole- 
ritic dykes of the po^-gneissic age which have 
rmdergone minerdogic^ changes and are now 
converted into epidiorites, may also be compar- 
ed. The mineral assemblages of such dykes may 
be enumerated as follows : — ^Augite, quartz, 
ilmenite, leucoxene, hornblende, biotite and 
plagioclase. The augite is converted into 
hornblende as in the case of hornblende schias. 

4. Granodioritic rocks. 

It may be noted here and as has already been 
mentioned before, that all the minerals claimed 
as derived in the altered schists due to acid 
granitic injeftions are also present in these 
granodioritic rocks. Besides these, some addi- 
tional varieties like soda-amphiboles — ^rebeck- 
ite, glaucophane — are also developed. This 
association of minerals therefore goes to suggest 

* W. F. Smeeth. “ Secondary Augite ” Mysore Geological Survey 
Bull j, pp. $o-ji 
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that the granodioritic rocks may equally be 
considered to have been derived by part re- 
constitution of the original material and part 
assimilation of acid granitic intrusions. The 
presence of an excess of quartz and potash 
feldspar, besides a series of acid plagioclase 
varieties, soda-amphiboles and pyroxenes, 
are Strongly suggestive of a reconstituted rock. 
As has already been pointed out elsewhere, 
in the granodloritic zone quartz veins are 
rarely developed but in the type chlorite and 
chloritised hornblende schist area, intimately 
associated with the same band, quartz veins 
have been frequently found. This is an evi- 
dence to suggest that the acid fine-grained 
types of granodioritic schists in many cases at 
least, have been produced as a result of assimi- 
lation. The fragmented charafter of the blue 
blebs of quartz assimilated from original blue 
to pale blue quartz veins in a groundmass of 
crushed mosaic of quartz and feldspar in the 
Kalmali pyroclastic rocks, is Strongly suggea- 
ive of the veiw that at leaSt these rocks muSt 
have been derived from the material famished 
by the acidic and basic representatives of the 
Dharwar formations as a result of local melting. 

A few remarks may here be added regarding the age of 
Age of the grano- evolution of these granodioritic rocks, 
dioritic rocks. The Struftural features manifested by these 
rocks are accountable to later earth Stresses causing plaStic 
deformation and mineralogical alterations. 

The relation of the autoclaStic conglomerates to the 
Dharwar schists at Palkanmardi and their mode of origin 
has been discussed in detail in Jour. Hyd. Geol. Surv., Vol. II, 
pt.i, pp. 105-11 1. Similar autoclaStic masses like those of 
Palkanmar^ in a basic matrix have also been mapped in 
the granodioritic area towards the southern parts of the 
Gadwal band. Numerous tongues and apophyses of 



pegmatoid gneisses are seen to have penetrated into pre-exis- 
ting basic rocks and these were subsequently disrupted by 
shearing Stresses and heat. 

The schiSted chara6tet of the granodioritic rocks in 
conformity to the Strike disposition of the main type schists, 
their mode of occurrence in shredded patches within the 
gneissic area, their intimate association with or dose proxi- 
mity to the type Dharwars, all, therefore, suggest that the 
period of their metamorphism must be relegated to an age 
contemporaneous with the adivity of the Peninsular 
Crystalline Complex. 

Some types of rocks similar to the granodiorites of this 
area have been described as pseudo-and 
Pseudo and quasi- quasi-chamockites by the Mysore Geolo- 
charnockites. giSts. (Records: Mys. Geol, Surv., Vol. 

V., p. 51 and Vol. VUI., p. 117 et seq) 
The reason for naming such rocks as pseudo-and quasi- 
chamockites in Mysore has been suggested by the absence 
of hyperSlhene. The pseudo-chamockites are charader- 
ised by the presence of fresh augite, hornblende, feldspars, 
quartz, sphene, piSlacite and apatite ; while quasi-chamockites 
are distinguished by the absence of sphene ; but the 
later shows an invariable association of ilmenite and apatite, 
rarely zircon ; garnets are also present. This assodation 
of minerals seems to link the quasi-chamockites to the type 
chamockites, it being presumed that due to conditions of 
low temperature, hornblende has developed instead of 
hyperSthene in the series. 

In the examination of the granodioritic series we find 
a gifnilar mineral assemblage to that of the pseudo-chamoc- 
kites, the only difference being that augite has rarely been 
developed. 

Rocks similar in mineral assemblage to quasi-char- 
nockites are also present, where the absence of sphene 
is noted. But there are other instances where the typical 
assemblage of minerals of the quasi-chamockite series, 
such as ilmenite, apatite, and zircon, is noticeable in asso- 
ciation with sphene ; but garnet is conspicuously absent. 
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It therefore appears that the granodioritic rocks of the 
Raichur Do-ab "with the so-called pseudo-and quasi-chamo- 
ckites as types in the group, can only be regarded as of meta- 
morphic origin produced by assimilation of acidic intrusion 
and reconstitution of pre-exiSting rocks under heat and 
Stress. A primary igneous origin, connefted with any 
plutonic activity, cannot be ascribed to them. Attention 
may be drawn to the fact that Holland regards the chamo- 
ckites as of igneous origin in which various Stages of diflfer- 
entiation have been established. (G.S.I.Mem.,Vol.XXVin ) 

In this connection the views of Vredenburg* suggesting 
a metamorphic origin of the chamockites from pre-exiSting 
Dharwars are interesting. His valuable arguments deserve 
due consideration and the whole subject is worth a closer 
Study. 

Soil and Sub-soil. 

The area covered by Dharwar series consists almost 
completely of a thick mantle of black cotton-soil. The 
depth of this soil mantle varies from a few feet to some- 
times 20 or 30 ft. This tliick mantle of soil obscures the 
observation of the underlying rocks and it is mostly in 
nullah cuttings that outcrops facilitate the mapping of 
geological formations. 

Generally, below this soil is seen a praftically imper- 
vious, calcareous, yellow layer of varying thickness. 
Kunkar is developed in the contaft zones of Dharwar 
schists and the Peninsular Complex. 

The country covered by the gneisses consists of loamy 
and mooram soil often grading into sand. 

In the sedimentary formations {Purana group') the lime- 
stones are capped by black soil whereas the shales weather 
into ash-coloured loam. 

* E. W. Vredenburg : — Consideration regarding the possible 
relationship between the Chamockites and the Dhar^ms. Jour. 
A. S. B., N. S. Vd. XIV, pp. 435-448. 
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Saline efflorescence and salt works. 

Along the junfiion zones of the Dharw^ar bands and 
the Crystalline Complex, saline effiorescence is frequently 
noted in nuUahs. Sometimes, the nullahs running in the 
body of the Dharwars also indicate such efflorescence. 
The intimate association of the saline efflorescence to the 
pink pegmatites and red syenites is easily noticeable in the 
field. A number of salt works thrive in these saline areas, 
the salt being generally derived by lixiviating the soluble 
matter of the sahne earth and allowing it to crystallise 
in pans. Only two instances, one south-eaSl of Kallur 
and another, south of Kurdi were noted where the saline 
earth is lixiviated with saline water from brine springs 
in the vicinity. At other localities the lixiviation is done 
by water from nullahs and wells. 

The saline areas and salt works have been roughly 
indicated on the map attached. (Plate I). 

'Economics. 

The black soil which mantles the broad belt of Dharwar 
bands accounts for the prosperity of the 
Soil. area covered by the Dharwar rocks. 

Son erosion is progressing rapidly ex- 
posing kunkar beds (^^ide photo 14 Plate ’VT ) and 
k prompt Steps are not taken for the bunding of the soils 
to prevent their annual erosion, the coimtry which now, 
witii sufficient rain is remarkably fertile may before long, 
become barren. 

The seriousness of the situation that would result in the 
ultimate denudation of the soil, if the present rate of soil 
erosion is allowed to go unchecked, has been fully discussed 
and measures to prevent soil erosion in Raichur area have 
been suggested with illustrated block diagrams in the 
Journal of Hyderabad Geological Survey, Vol. H, pt. i, 
pp. 55 to 66. On account of the great economic import- 
ance of the subjeft to the Government and the people in 
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this diStrift, this question is further referred to in a separate 
note. (Se&on B.). 

The thick deposits of saline efflorescence noted in the 
area may justify greater encouragement 
Saltworks. being given to the salt industry -which 
can provide occupation for a much larger 
number of men in the diStrid. 

A number of salt works already exist along the junfldon 
zone of the Dharwar formations and the Perunsular Cryst- 
alline Complex. The position of moSt of these salt works 
are indicated on the saline map. (Plate I). In an area like 
the Raichur diStrid which on account of insecure rainfall, 
is subjeded to chronic famine conditions the manufadure 
of salt on a larger scale as a cottage industry has vast poten- 
tialities and, with regulated help from the Government, 
can afford employment to a much larger number of people 
than are at present engaged in the industry. The Geological 
Survey Department conduded some special experiments 
for the economic utilisation of these sources as an orga- 
nised cottage industry. (Vide Jour. Hyd. Geol., Surv. Voi. 
n., pt. i, pp. 179-216). Most of the requisites for the plant 
are obtainable locally. The pradicability of this method 
for the increased produdion of salts and the economic 
utilisations of even weak brines deserve serious considera- 
tion with a view to give organised Government aid to this 
dying iuduStry. 

The analyses of typical saline waters from the eastern 
parts of the Raichur Do-ab, are given in the table on page 78. 
The existence of large areas where both sodium carbonate 
and sodium sulphate can be obtained by lixi-viation should 
be an inducement to encourage a detailed examination into 
the possibilities of a glass and ceramic industry in the diStrid. 

The possibilities of white quartz veins and the utilisation 
offeldspar from pegmatite veins (both of 
Glass and ceramics, which aboimd in the area) for glass and 
ceramic industries deserve careful exami- 


mtion. 
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A numbet of miaot veins of quattz and some prominent 
fs have been noted in the area covered under report, 
me of the more important of them may be instanced as 
nirring at Sultanpur, Jagarkal — ^jMallapur, near Yeram- 
, Bayalmerchaid, between Valkamdinne and Bichala, 
daknur and Induvasi. In moSt of these places, it is 
ssible to get white quartz free from iron and other knpu- 
es. On account of the nearness of the Railway line to 
•eral of these localities, transport charges may not be 
y much from the quarries to the rad-heads. With the 
teasing industrialisation of the Hyderabad State, these 
fs are sure to acquire an economic value. 

The existence of vast dumps of crushed and powdered 
irtz in proximity to the abandoned gold mines, parti- 
arly near Hutti,may furnish ready raw material for the 
ss industry. The availability of the necessary salts for 
: purpose in close proximity to these dumps, specially 
Guddinhal and Surjapur areas is a further inducement to 
isider the industrial possibility of a glass industry near 
•tti. A good road communication already exists between 
•tti and the rail-head, Raichur, a distance of about jo 
.es. 

Good quantity of potash feldspar for the ceramic in- 
?try may be obtained from the neighbourhood of Parti- 
li, Turkandoddi, Matmari and other localities further 
St. These feldspars form extensive sheets over the 
nodiorites and with hand picking, it would be possible, 
separate them out from the occasional quartz admixtures, 
ese are within a radius of 5 miles from the Matmari 
ilway Station. 

Some old workings reported by Knight in Gadwal 
SamaSlhan have been identified by the 
bpper. Special Officer as old copper workings 

diudng his inspeftion of the area, 
ough surface indications are not encouraging with 
ard to their richness or extent, the possibility of detailed 
(Spefting disclosing workable ore should not be loSt 
bt of. The green encrustations of copper in the aplite 
5 
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veins we§t of Timmapur at the junffcion of Dharwars and 
the Peninsular Complex require further scrutiny. 

Lateritic segregations of ferruginous minerals in a 
nullah bend were noted weSt of Rajavoli;^ 
Iron. but as the surface is covered by a thick 

mantle of black soil, it has not been 
possible to define their source and extent. 
The sample assays 63 ‘ 57 per cent, of iron : — 

The old workings at Hunkuni have already been 
described in Vol. II, pt. i, p., 91 of the 
Gold. Journal. Made-ground between Shan- 

keshwar and Tippapur deserted village 
with Strewn light blue and slaty quart2 amidst suggestive 
depressions in the body of the schiSl band is a possible 
indication of old gold workings. Extensive panning from 
the blue quartz coUefted from the area gave very doubt- 
ful and faint indications of gold. The presence of saucer- 
shaped depressions on the flanks of Gabur hiU and the 
large number of grinding Stones {Mullackers) in the villages 
around, lend Strength to the surmise that some old gold 
workings masked by soil may exist in this part of the Dhar- 
war band. 

In this connection the following note by the Special 
Officer may be added. 

“ It has been clearly explained in the previous part of 
this paper the difficulties that have been experienced, owing 
to the vast spread of black cotton-soil, of even demarcating 
the boundaries of the newly discovered Dharwar band. 
At present no old workings have been noted, and if these 
exist (and there is no reason why they should not) they must 
during the course of centuries have been levelled off, 
partially by the migratory nature of the soil, which has 
been accentuated by the efforts of the ryot to obtain a level 
surface for his cultivation. If old workings exist on these 
bands the only hope of locating them will be by an aerial 
survey, preferably made when the young crops are sp rin ging 
up with the Khariff or Rabi crop. The above remarks 

I. Bajayoli (B.3 ; 1.9). 



67 


tply to all the area of gold bearing Dharwar rocks, and until 
ch an aerial survey is made, the economic possibilities 
■ the Raichur Di^ifi will never be fully known.” 

BanaganapaUy conglomerates are known to be diamondi- 
ferous and deserve detailed investigation. 
Diamonds. Whether modem machinery can be devised 
to deal cheaply with this material, without 
ushing the gems, is a subject worth consideration. 

In Vol. n,pt. i, pp. 98-99 of the Journal, a comprehensive 
Building Stones, note on buildiug stones in Raichur Distrift 
has been given. So, only a brief mention 
' this subjeft may here be made. 

Good building materials are obtained from the grano- 
oritic hiUs and the groups of gneissic hills in the eastern 
jrtion of the Raichur Do-ab. 

The joiuted gneisses often break into blocks of large 
mensions and they are of great value as building materials 
r flooring, walls and even roofing. On a very small 
ale, the §tone wadder is seen separating out gneissic slabs 
r local use by fire setting in such favoured areas. In a 
eeless district like Raichur where timber of any kind is 
re and consequently coftly, the use of such slabs of grani- 
id gneisses has a great economic utility. The Govem- 
ent while granting license for quarrying broken metal 
r roads may be well advised to conserve such areas which 
e capable of yielding big blocks for building con§tru£tion. 
his Step seems to be of primary importance to a diStrifl: 
hich has great scope for industrial development in the 
^r future. 

Limestones and slates in Alampur taluq are also used 
blocks and slabs for buildings purposes. 

We must again draw attention to the beautiful decora- 
te rocks of the distrift — ^wonderfully rose-red coloured 
enite veined with green pistacite, some slabs of the grani- 
id gneiss Streaked pink and white, sometimes with brow- 
sh hornblende b^ds, — all of which if polished, would 
ake beautiful dados to decorate some Hall or Qjuncil 
aamber. The above rocks together with green horn- 
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blende schist, wavy Streaked, brown banded hsematite schiSt, 
conglomerates composed o£ highly coloured pebbles of 
comelliaa agate jasper and chalcedony, if cut into tiles wo\ild 
make a marvellously decorative mosaic floor. 

ROAD MATERIALS. 

In a district like Raichur where communications ate 
Still inadequate and a large programme of road conStrudtion 
is in progress, a note on the road materials is of pradtical 
utility. Suitabile Stone for soling and metalling, clay, sand, 
gravel, lime, slab Stones, and water for consolidation, are 
obviously the essential materials required for road making. 
It is of fondamental importance that the lay-out of a road 
should be within easy reach of these materials. Examination 
of an area with regard to the materials has therefore to be 
direfted with reference to their {a) quality (b) quantity and 
(f) accessibility. 

Over large areas of the Raichur Do-ab, thick layers of 
black cotton-soil overlie the subsoil. 

Cky and Sand. The subsoil is also frequently a calcareous 
clayey layer. In its untreated Slate, it 
is an unsuitable material for any process in road conSt- 
rudHon. If spread on a road the day or calcareous day, 
with the slightest rain, becomes Sticky and slippery and a 
positive danger to motoring, and when dry, it cracks. 
In several countries it is found advantageous to mix sand 
with day. If day is used to fill voids between sand grains, 
good results are obtained. The ingredients have to be 
mixed properly. Such a mixture affords good drainage 
condition and water-logging is hardly induced. A mixture 
of 30 per cent, of day and 70 pet cent, of sand has been 
found to constitute a convenient proportion. Numerous 
nullahs cut through the whole area and it may be easy to 
obtain the required quantity of sand from these nullahs. 
This suggestion might be tried in those areas where good 
quantity of mooram is not available. 

Apart from the utility of sand for the purpose mentioned 
above, it is extensively and advantageously used with 
mooram for blindage of metal roads. It is most essential 
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fot making lime or cement mortar. For this purpose sands 
from saline areas are found to be useless, examination 
of areas "where sand can be obtained free from saline ingredi- 
ents then becomes necessary. 

Gravel is a general name applied to the unconsoli- 
dated material which will not pass 4 
Gravel and mesh sieve. Gravel deposits have to be 
Mooram. examined "with reference to available 

tonnage, extent, shape, lithological 
charafters, texture, depth of weathering and approximate 
quantity of clay, sand, and organic matter in the deposits. 
In some favourably situated localities such as regions in 
proximity to the northern bank of the Tungabhadra and 
southern bank of the KiSna rivers, good deposits of gravel 
and mooram are found in abundance. Round about 
Mudgal, Gangawati and Kavital, also in areas adjoining 
Kalmali, Murharpur and Venkatapur, good quantity of 
mooram is noted in several places sometimes up to 40' 
or jo' in depth, underlying the soil cap. Deposits can be 
located in that area which are free from excessive calcareous 
clayey matter. Ea§l of the Railway line gravel and mooram 
deposits are easily obtained. 

In some areas of the Dharwar formations, particularly 
where the black cotton-soil mantle is thick, the sub-soil 
is generally calcareous and dayey. This clayey material 
when dry breaks up into grav^y deposits. During "Wet 
weather this becomes Sticky and water-logged and roads 
with a spread of this material become almost impassable. 
In Raichur DiStrift such calcareous clayey beds are found 
adjacent to the main roads over long distances. This is 
extensively used during road conStru&on. If it becomes 
imperative to use this material, the advisability of mixing 
it -with coarse sand may be considered if more satisfaftory 
results are desired. ^55Tienever possible such areas should 
be avoided even if it makes the total length of the road 
longer by several miles, as proper maintenance without 
good mooram is impossible. 

Gravel of good quality in appreciable quantities is 
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often obtained from nullahs and ftreams all over the area 
and a careful sur\'ey will reveal favourable spots along the 
nullahs where gravel is concentrated. 

Igneous, metamorphic or sedimentary rocks are well 
Material for suited for road conftrudion. In the 
Soling and broken Raichur Dislridt all the three types are 
metal. obtainable. 

Rocks may consist of primary and secondary minerals. 
Quartz, feldspar, pyroxenes, amphiboles, micas, garnets 
and olivine are generally primary, the secondary minerals 
consist usually of chlorite, kaolinite, sericite, hmonite, 
serpentine and epidote. Small amount of secondary 
minerals in the rock increase its binding power. Excessive 
quantities of these may have juSt the opposite efieft. 

The weathering qualities of the rocks are important 
faftors in the choice of road materials. Hard gneissic 
rocks with tightly interlocking grains are stronger and 
better than any other type as road material, specially if 
small quantities of secondary minerals are present, which 
may add to their cementing value. Easily soluble rocks 
such as limestones are not good for road conStrufldon. 
Strongly foliated metamorphic rocks such as schists are not 
suitable as they wear out easily due to their softness and 
fissile Strufture. 

In examining outcrops, or hiUs for the suitability of 
road material, it is necessary to know the kind of rock, 
(J.e. igneous, metamorphic or sedimentary), texture, compo- 
sition, cleavage, etc. In the Raichur Do-ab the following 
rock types are met with. 

Localities : — ^VaSt quantities of hornblende and chlorite 
schists are available in the main bands of 
(a) Hornblende Maski and Kushtagi areas. Several out- 
and Chlorite Schists. crops of these rocks also occur between the 
KiSlna (North of Deodrug) and Kalmali, 
between Bayalmerchaid and Bichala, neat Gudavaram, 
Udamgal, Mirzapur, Talmari, Idgaionpalli and in parts of 
the Gadwal band. These are suited for the final Stages of 
top dressing on account of their cementing properties. 
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A number of hills and minor outcrops of granodiorites 
in the eastern portion of the Raichur Do- 
(b) Granodiorites. ab afford good road material. The 
hills around Kallur, Kalmali, Nilgai and 
Ganekal are easily accessible. These rocks are highly 
jomted and on this account, boulders of smaller dimensions 
for soling and top dressing can be easily obtained. Besides 
these, all along the Dharwar bands minor outcrops of 
such rocks occur in appreciable extent. Such outcrops are 
available around Amrapur, Hanumapur, Venkatapur, 
Fatyapur, Partipalli, Turkandoddi, Upanal, Gundavalli, 
Tottinenidoddi, Sindhnuru, Kutaknur and in some loca- 
lities flanking the main Maski and Gad-wal bands. It is 
possible that these outcrops extend in depth. 

In the Raichur Do-ab, granitoid gneisses occur as hills 
/ X ^ . ., hi several localities. Groups of hills in 

Gnass neighbourhood of Manvi, Mudgal, 

Gangawati, Anegundi, Ginigera, Kavi- 
tal, Lingsugur, Gurgunta, Deodrug, Maski, Nirmanvi, 
Rubenkallur, Kurvi, Gorkal, Hardigudda, Sirvar, Maladkal, 
Gabur, Ramdrug, Kakargal, Raichur, Malliabad all afford 
excellent road material. The conaituent minerals are 
quartz and feldspar, accessory hornblende and mica with 
secondary epidote. Besides affording excellent material 
for road metal, in several localities these granitoid rocks 
on account of the jointing can be split to supply slabs of 
good dimensions. In moa of these hills the aone waddar 
is seen aSive recovering such slabs by fire-setting. The 
utility of these slabs broken into small blocks for paved- 
road conaruftion is worth serious inveaigation, specially 
as good-sized blocks in appreciable quantities can be ob- 
tained in all the places enumerated above. In the recent 
Roads Conference organised by the Government of India 
and the Indian States, the utility of the paved-roads were 

* Note by Spedal OfBcer. 

Granitoid gneiss is a term which covers an enormous number of 
varieties of metamorphic rocks, generally termed granites by the 
P.W.D. Engineer. Among these rocks some nuke ideal road ma- 
terial while others — ^generally those classified as binary gneisses 



fully tecognised axid it "was announced that experimental 
paved-roads have proved a success in the Mysore State, 
The size of the blocks to be used is variable according to 
drcumSances. For first class pavement, gneissic blocks 
8" to iz" long, 8" to 5" wide, and 7" to 8" deep are found 
suitable. For culverts and bridges the economic utility 
of slabs and beams of granitoid gneisses in the place of 
cement concrete conftruftion is worth investigation. The 
ease and the abundance with which the granitoid gneissic 
materials can be obtained within reach of any part of the 
diSlrid has already been emphasised. 


The excellence of the granites of the Raichur DiStrifi 
with regard to the physical properties to Stand heavy con- 
Slruftion has been recognised after vigorous comparative 
tests. 


In the Geological map, the distribution of the dykes 
in the area under report is indicated by 
(i/)DoleriteDykes. black lines. Some of the dykes are quite 
long and wide. On account of the 
weathering of the dykes into blocks and roimded boulders 
suitable material can be obtained for road conStrudtion. 
Due to their toughness they are harder to break, but the 
great abrasive and cementing properties of these rocks 
make their use cheaper in the long run. In practice they 
are used widely all over the world as soling Slones and 
road metal. This rock is recognised to be one of the best 
for the wear and tear of heavy traffic. 

cramble to sand as can be seen between Jalhalli and Deodrug, round 
about Koratgi, between Manvi, Sadapur and the Tungabhadra river 
to the south. Until more laboratory tests ate carried out regarding 
the physical qualities of these rocks, no accurate information can be 
given. It is particularly requested that the Chief Engineer would 
inStruft his subordinates when they are making road recouaissances 
to send samples of rock met along the proposed route when special 
attention will be given to them and an early report given as to their 
suitability or otherwise for road material. 
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Numerous quartz veins and reefs occur in the diStrift. 

These do not constitute good road material 
(ff.) Quartz veins, on account of their low cementing value, 
quartzites and though they have good wearing qualities 
Haematite quart- ^nd toughness. They are found useful 
if top dressing of the road is done with 
Stones of good cementing qualities. In 
this connefHon attention may be drawn to the utility of 
haematite quartzite which are extensively found in the 
western parts of the diStrifi. The iron contents and chlo- 
ritic impurities supply the necessary cementing ingredients 
thus increasing its value as a road material. 

Towards the western boundary of the diStrifl near 
Hanamsagar and the S.E. comer of the 
(/.) Sandstones, Do-ab, in proximity to the confluence of 
limestones and the rivers KStna and Tungabhadra, sedi- 
shales. mentary rocks such as sandstones, lime- 

stones and shales have been located. Siliceous shales 
afford good material for road conStruftion if the traffic 
is not very heavy. Limestones have good cementing 
properties and can be used for top dressing of roads with 

3 uartzitic sandstone foundation. Since the properties of 
lese three types are mote or less complimentary, the corn- 
pad sandstones, for example, possessing high abrasive 
properties and HmeStone and shales charaderised by greater 
cementing values, a judicious combination of these t3rpes 
in the area will be found helpful in the conStmftion of 
durable roads. 


Village Water Supply. 

The existence of large areas of underground saline 
water iu the Raichur DiStrid renders the 
problem of providing drinkable water to 
Dmking -water villages moSt difficrdt. In the previous 
for villages. numbers of the Journal, the causes of 

salinity in the diStrid and the distribution 
of saHne areas in the weSem part of the Do-ab have 
been discussed at length. In sedion B of the present 
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number, this question has been revie-wed again and the 
details need not be reiterated here. Map I shows the 
distribution of saline areas in the eastern parts of the Rai- 
chur Do-ab. In defining these saline zones, the evidence 
afforded by existing wells, springs and efflorescence in the 
nullahs have been utilized. In this area, where villages are 
scattered and wells in consequence few in number, adeq- 
uate information could not be obtained to claim absolute 
accuracy for the boundaries of saline areas demarcated. 
They are rough approximations but have, so far, proved 
reliable from die data afforded by the intensive well sinking 
campaign now in progress in the eastern part of the diStriS 
by the Well Sinking Department. Attention may be drawn 
to a few salient points with regard to the distribution of 
saline areas in the eastern parts of the Do-ab, now under 
review. 

It is generally noted that moSt of the existing wells in 
Salirity along river proximity to the KiStna and the Tunga- 
banks and nullahs .bhadra rivers are saline. In Plate I and 
block diagram Plate VI Photo 13 the cause of the concentra- 
tion of saline water along river banks has been explained. 

In view of the fad of the people preferring river and 
nullah water for most part of the year wells have been proved 
to be very little used, except for a month or two in 
the monsoon season when the water of rivers and nullahs 
are turbid Even if deep wells tapping subterranean sweet 
springs were possible and given to the villages in such areas 
the water would turn saline due to continued disuse and 
consequently saline matter would gradually concentrate 
in such wells. Similar causes and conditions account for 
the salinity of the underground water on the banks of big 
nullahs. The villages of Ponnuru, Jukuru, Rajavoli, 
Kataknur, Gundravah along the north bank of the Tunga- 
bhadra and Kadlur, Karakal, Atkur along the south bank 
of the KiStna may be mentioned as instances falling within 
this category. Other villages on big nullahs where the 
underground water is saline are indicated in the map. 



75 


A reference to the saline map brings out the location 
of the other saline zones in the area. The 
Saline water due. formations are also indicated 
to pink pegmatites^i map. It is seen that saline areas 
and red syenites, fringe the jimction of the Dharwai series 
and the Peninsular Cry^alline Complex. 
Along these planes ofjunctdon zones, 
pink pegmatites and red syenites are abundandy developed 
and there seems to be no doubt that the decomposidon of 
these rocks account for part of the salinity of the under- 
ground water in such areas. Typical instances of this 
type of underground saline water are to be found in the 
villages of Shankeshwar, Timmapur, Hanumapur, Venkata- 
pur, Fatyapur, Ganekal, Nilagal, Hukrani, Matmari Rail- 
way Station Hanchinal, Alkur, Gandhalu, Yedaknur, 
Tottinenidoddi, Manjidi and Yegnur. 

In Vol. n, pts. i and ii, attention has been drawn to the 
existence of deep brine wells which were also described by 
Bruce Foote.* The widespread existence of brine is 
borne out by the analyses given in Table I page 78. 
The waters from wells give percentages of cmorides 
far in excess of any amount that could be derived from 
decomposition of any known rocks in the area. The 
existence of such deep-seated brine has been questioned 
and the underground salinity attributed solely to decompo- 
sion of the soil and it has been claimed that irrigation with 
sufficient drainage canals wiU remove these salts as has 
happened under entirely different geological conditions in 
the Kurnool DiStrifr. We wish here to record Strongly 
our considered opinion based on careful observations 
that considering the local conditions of the area, no irri- 
gation even with heavy pumping from wells can ever 
entirely eradicate the salts derived from these underground 
saline springs. 

Generally, the country covered by the grey or pink 
Grey and pink gra- gneisses affords drinkable water. 

nitoid gneissic 
country. 

* Mem. G. S. L VoL Xn p. 253. 
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The Vindhyan rocks which have been demarcated in 
the south-eastern portion of the Do-ab, in 
Sedimentary fonna-proximity to the confluence of the Tunga- 
tions. bhadra and the KriSlna afford drinkable 

water and no saline areas have been noted 
in the area covered by these formations. 

In pradice, it has been found impossible to give villages 
weUs the quality of whose water satisfy 
** Potable water.” the requirements of potability according 
to western Standards. If the high Stand- 
ard defined as potable have to be Stridly 
adhered to, it might be fairly said that the whole of the 
Raichur DiSlrift would have to be evacuated. The Standard 
of drinkable water is determined in the dislrid: according 
to local conditions, and the WeU Sinking Department takes 
every care that the best available water in the area is given 
for the village water supply. 

The existence of drinkable water in the sands of nullahs 
in the saline area divided from theunder- 
Use of sand traps, ground saline water by impervious clay 
beds is being taken advantage of and sand 
traps and the sub-surface dams as advo- 
cated in Vol. n, pt. ii, are finding wider use in saline areas. 
In several places the above contrivances have proved very 
successful and afforded relief and benefit to the suffering 
villagers. 

Qiemical analyses of some type saline water samples are 
given in Table 1. 


Archaoloffcal Finds. 

During the course of the field work 1 343 F. in the area 
under report some interesting pre-hiStoric relics such as 
Ash Mounds, Stone Circled Graves, and a few Stone imple- 
ments were noted and their locations have all been indicated 
on the Geological Map No. 2. 
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I. An ash mound occurs on the Manvi hili (Lat. 150 
59' 30" and Long. 770 a'lj") about 50' x 
Ash Mounds. 50' square from which samples of ash 
and pot shreds and broken bits of rubbing 
^ones were collefted. The material corresponds in com- 
position with the ash mounds of WandaUi and Machnur. 

A ver7 fine-grained narrow dyke about i to 3 ft. in 
width cuts through the Manvi hiU in broken continuity 
and in places it presents a pitted appearance. Tradition 
connefts the ash mound to this chilled dyke. The narrow 
dyke is said to represent the poison omitted by the serpent 
Thaksha on his way to bite Parikhshit Rajah according to 
a curse chanted by a Rishi.* The pittings in the dyke are 
supposed to represent the footprint of the mongoose which 
tried to prevent the progress of the serpent. The ash 
mound is said to be the remains of a Yagna {Sacrifiee) 
which was performed by Janamejaya, son of Parikshit 
Rajah, to exterminate the serpents to avenge the death of 
his father £com snake-bite. 

♦Prince Parikshit, son of King of ManvijWent outhunting and being 
thirty, accoAed a sage doing Tapasya to be dired%d to a spot where he 
could get water. Being in trance, the sage could not reply the prince. 
Enraged at this, the impetuous prince took a dead snake dkt was 
lying near by and put it round the sage’s neck and went away. Some- 
time later,the sage’sson came there and finding his fether thus insulted 



RemiUsofthe Analysis * of Brine Samples from the Eastern Porivm of the Raichur Do-ah, 


78 




79 


2. Four ash mounds have been located east of the 
G.I.P. Railway line, Raichur Taluq. 

(a) An ash mound to the north of the track between 
Talmari and Kutukunuru about a mile west of 
the latter village may be noted. (Long. 70® 
31' 20", Lat. 15° 56' 15"). This mound is 
oval in shape, similar in composition to those 
observed in Gaudur and Machnur, Gurgunta 
SamaSthan, about 280' by 250' and 20' high. 
A few broken pounding Stones were picked up 
from the edge of the mound. 

{b) Two ash mounds occur about 2 furlongs to the 
south-weSt of Manchanpalli (Long. 77® 36' 
40", Lat. 16° 3' 40"), on both the sides of the 
track between Mirdoddi and Manchanpalli. 
Both these mounds have pradicaUy been re- 
moved by the villagers and only a small resi- 
due may now be seen. They are about 100' 
by 50' in area, oval in shape and about 5' to 
6' in height. 

(/) IdgaunpaUi Ash Mound (Long. 77° 38', Lat. 16° 
o' 40"). This is similar in size to the Kutukuh- 
nuru Mound, oval in shape about 250' by zoo 
and about 13' in height and is seen about 2 
miles to the weSt of IdgaunpaUi to the north 
of the track between IdgaunpaUi and Ij. 

chanted a curse that the person who was responsible for this misdeed 
would meet his end by snake bite. The sage juSl then opened his 
eyes and realising that the thoughtlessness of the prince should not 
be so seriously treated, but powerless at the same time to revoke the 
curse, warned the prince to take necessa^ precautions. Parikshit 
took refuge in an island caStle and kept a vigilant watch. 

Taksha the venomous serpent proceeded to fulfil the decree of the 
curse. On its way the fidthfiil mongoose of the prince chased the 
serpent, but in vain. A very capable physician who proved his 

E rowess in reviving people bitten by the mo£t venomous snakes was 
ribed by Taksha to give up his projeded help to the prince. 

On the decreed day, the serpent contrived to give the prince the 
fetal bite. 
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The villagers say that this ash mound is the orig- 
inal site where old shepherds used to pound 
their cattle and where fire was burnt in the 
night to keep off wild animals. 

Many Stone circles are noted in the hill trads towards 
the north of the area tinder report, eaSt of 
Stone Cirdes. Railway line, near the south bank of the 
KiSlna river, mofdy in the Gadwal Samas- 
than, where a network of doleritic dykes is found. 

Another group is particularly noted north of the Tunga- 
bhadra rivet and weSt of the Railway line in Manvi Taluq 
in the vicinity of a group of parallel doleritic dykes. 

The following localities may be mentioned. 

(1) About four to five Stone circles were noticed near 

IdulpaUi village. (Long : — 77° 44' 5 3 ", Lat : — 
16° 5' 42"). 

(2) About a furlong away from the south bank of the 

KiSlna river about three Stone circles were 
noticed. (Long : — 77° 40' 49", Lat : — i6°i9' 
51"). 

(3) There are more than 1 5 Stone circles within about 

a mile to the north-north-eaSt of Upri village. 
(Long: — 77° 40' 14", Lat: — 16° 19' 41"). 

(4) More than 20 Stone circles were noticed within 

about a mile north of Chinna Chintadura 
(Long : — 77° 42' 5",)., (Lat : — 16° 19' 18") 

(5) Within about half a mile to the north of Vampalli 

village a few Slone circles were observed. 
(Long : — 77° 40' 37", Lat: — 16° 18' 41"). 

(6) About 1 3 Stone circles were noticed within about 

half a mile to the weSt-north-weSt of Pedda 
Pahad village. (Long : — 77° 44' o", Lat 
16“ 17' o"). 

(7) Mote than 12 Slone circles were noticed about a 

mile to the eaSt of Palcherla village. (Long : — ■ 
77” 44' o", Lat :— 16° 15' 21"). 
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(8) About 7 Stone circles were observed within about 

a mile tonorth-eaSt ofDevampalli. (Long : — 
77° 41' 8", Lat 16° 14' 33"). 

(9) To the east of Damr, about two miles, juSt to the 

south of the track Darur-Gadwal, there are 
more than 30 Stone circles, all well defined. 
(Long : — 77° 43' 40", Lat : — 16“ 14' 7"). 

(10) About 20 Slone circles were located to the south 

of the track Latipur-Gadwal. (Long : — 77° 
50' 33", Lat:— 16° 13' 4 "). 

(11) One large group of Stone circles was observed 

between Mailguda and Patapalem. (Long. 
77° 36' 35", Lat:— 16° ij' 30 0. 

(12) Another group of Stone circles may be noted 

between Patapalem and Natampahad. (Long: — 
77° 36' 23", Lat :— 16° 18' 10"). 

(13) A group of Stone circles miles N.N.W. of 

Duddal. (Long: — 77° 7' 30*, Lat: — ij° 

58' 30'')- 

14) A group of Stone circles 2 miles N.E. of Sadapur. 
(Long : — 77° 9', Lat : — 16° o'). 

(13) A very big group of Slone circles miles N. of 
Ham^aUi. (Long: — 77° 9' 30", Lat: — 15° 
59')- 

(16) A big group of Slone circles i| miles E.N.E. of 
Rajalbanda. (Long: — 77° 12', Lat; — 33° 

38'). 

{17) A big group of Stone circles i mile west of Jukuru. 
(Long : — 77° 12' 30", Lat ; — 13° 38'). 

(18) A group of Stone circles i mile N.N.W. of Kamal- 

hatti. (Long : — 77° 14', Lat : — 16° o'). 

(19) A group of aone circles i mile N.W. of Valkam- 

dinne. (Long; — 77° 14' 30") (^Lat : — 15° 
59' 30'' ) 

6 
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(20) A veiy big group of Sone circles ju§t north of 

Kataknur. (Long: — 77° 16' 30",) (Lat : — 15° 
58'.) 

(21) A group of Sone circles i mile east of Kataknur. 

(Long 77° 17' 00",) (Lat:— 15° 57' 45"-) 

(22) A group of stone circles north of Gutbichala hill 

(Long:— 77° 18' 30",) (Lat:— 15° 59' 3o") 

(23) A group of Stone circles, from -which moSt of the 

Stones have been removed is seen juSt north of 
Timapur 2 miles S.S.E. of Girijapuram (neat 
KiStna River). (Long : — 77° 16' 15",) (Lat : — 
16° 22' 30") 


About a mile and a half S.S.E. of Hardigudda is a hillock 
of quartz, (Long : — -77° 2'), (Lat : — 16° 
Stone alignments, o' 30"), and in proximity to this are noted 
a number of dislodged rectangular slabs 
of granitoid gneiss moSt of which are now used as boundary 
Stones of fields. Some of the slabs which are more massive 
may Still be seen in their original sites. The site was visited 
by the Special Officer who identified the relics as Stone 
Alignments. 


Some Stray pieces of Stone artifafts were picked up from 
near Maladkal and south of Gabur. They 
mente°^ are also found associated with some of the 

circles. 


A fine-grained dyke weSt of AlganpalM (Long : — 77° 
42' 16", Lat : — 16° 10' 42") running E.S.E. to east, is found 
to be Strewn over almoft all along its length with fine chips 
and fragments of the same rock, suggesting a pre-hiStoric 
manufadory for Stone implements. 


S. K. Mukherjee 
L. S. Krishna Murthy 
C. Mahadevan 
H. S. Krishna Murthy 


6 * 
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SECTION B. 

A note on the Salinity in 'delation to Soil and Geology in Raichur 
DiBriB bty Captain Leonard Munn, O.B.E., (Mil.), M.E. 

In the Journal of the Hyderabad Geological Survey 
Vol. n, pts. i and ii, the problem of salinity 
Introduction. in the 'weStem portion of Raichur Distrid 
in relation to soil and the geology was 
discussed at lengA. The geological survey of the eastern 
portion of the Raichur Do-ab which was completed during 
the last field season disclosed a big band of Dharwars 
previously unreported, and several smaller patches covered 
by vast spreads of black cotton-soil. Saline areas of consi- 
derable extent have been demarcated in the area showing 
interesting relationship to the geology and the soil. On 
account of the great importance of the subjeft, it is thought 
that a note in non-technical language, on the soil and 
salinity may be found to be of pradical utility to the Gov- 
ernment and the general public. 

Salinity in the area may be classified (i) superficial, 
(2) deep-seated. On account of the inti- 
Kindsof Saliiiit7.mate association of superficial salinity 
with the soil, a digression on the subjed 
of soils in the area may not be irrelevant. 

In the Raichur Do-ab two main kinds of soil are met 
with. The black cotton-soil generally 
Main soil types, caps the Dharwar formations and regions 
in pro ximi ty to the Dharwar series. The 
red loamy soil is charaderi^c of the gneissic area. The 
classification and origin of the various types of soil in the 
Do-ab have been discussed in Vol. II, pt. i of the Journal 
(pp. 55-56) 

Without again going into the details, it may be pointed- 
out that the location of the newly dis- 
Black cottofl-soil. covered band of Dharwars extending from 
the Ki§tna to the Tungabhadra in the 
eadem part of the Do-ab suggests that to a great extent, the 
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black cotton-soii is of local origin and the deep migration 
from a distance need not be called upon to account for its 
existence. The cotton-soil country which roughly coin- 
cides with the area covered by the Dharwar rocks is seen 
to constitute a high undulating plateau separated by systems 
of nullahs. The cotton-soil varies io thickness; j feet 
or 6 feet may be taken as an average, but sometimes, 
though rarely, it attains a depth of 20 feet or more. This 
soil is separated from the underlying rock by a layer of a 
semi-impervious calcareous clay to which reference will 
again be made. 

It is now widely recognised that the individual particles 
of the black soil are of colloidal dimensions. Harrison 
and Sivaa* have shown that the black colour of the soil 
Is not so much due to organic matter, or iron, as due to 
the fine§t division of the constituent particles. This 
feature, together with the faft that the soil forms undulating 
plateau explains why it is being rapidly eroded away by 
tain water during the wet months and by wind in the dry 
weather. This later form of erosion in this treeless wind 
swept area is a greater fadtor than is generally supposed. 
The author has already Strongly advocated a policy of 
replantation for other reasons, and if this was undertaken 
both forms of erosion would be considerably reduced. 
The rate of erosion of the soil is much greater than the rate 
of formation and if adequate Steps are not taken to device 
some means, such as field bunding, to prevent this erosion, 
what is now a fertile land may ere long be converted into an 
unailtivable waste. Attention to this alarming State has 
been drawn in the previous numbers of the Journal and 
Steps suggested how to combat the danger. 

During the course of well sinking, and from other evi- 
dence, all over the black cotton-soil area, 
Semi-imperyious below the soil cover, an impervious 

'cotton- calcareous clay has been found to 

SL exist. This calcareous clayey layer owes its 

origin to the semi-arid conditions due to 

*Harrison and Sivan : Agri. Res. Inst. (Pusa) Qiem, Set, Vol. 11 
No. 5 . 
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intetmittent rainfall and lack of proper underground drain- 
age in the area. The scanty and uncertain rains carry salts 
and other matter from the black cotton-soil, mo^y in 
solution, but partly in suspension, to lo-wer levels dvtting 
their downward course and deposit them to add annually 
to the thickness of the underlying semi-impervious cal- 
careous layer. In course of time, this layer assumes an 
appreciable thickness and acb as a barrier between the 
underlying rock and the overlying soil. This clayey layer 
when exposed by total erosion of the cotton-soil is uncultiv- 
able owing to the existence of noxious salts and this total 
erosion is often obser\’’ed specially on the slopes towards 
nullahs, though other large areas are frequently to be found. 
In plate VI photo 14 is seen such an erosion of the black 
cotton-soil exposing the yellowish calcareous layer. 

With a rainfall of 20 to 30 inches if distributed, at the 
proper time, the black cotton-soU area, with its underlying 
impervious layer, yields the moSt wonderful crops. The 
black cotton-soil, has a high power of imbibition of water. 
Most of the rain water is held in the interstices between the 
minute particles of the soil. Added to this, the underlying 
calcareous clay a£ts as an impervious barrier and retards the 
downward seepage of the rain-water. It seems as if an 
equilibrium has fcen established in the black cotton-soil 
area between the physical charaflers of the soil and sub-soil 
and the meteorological conditions. 

The red and grey loamy soil has shown to be charafter- 
iStic of gneissic countries, though of 
Red Soil. course, it has to be emphasised that black 
cotton-soil can be derived from hombloide 
gneisses also, and under certain conditions red loamy soil 
from the Dharwar rocks. 

However, viewed regionally, the red loamy soil roughly 
corresponds with areas of the rocks of the Peninsular 
Crystalline Complex in the eastern portion of the Raichut 
Do-ab. The soil particles here are considerably coarser 
than those of the black cotton-sod and in consequence have 
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a higher porosity as well as a high specific yield. These 
are incapable of retaining moisture for any length of time 
and require artificial irrigation if they are asked to support 
intensive cultivation. 

An interesting field observation though only local 
may here be mentioned. It is often found, specially near 
Manvi, that black cotton-soil in a few places sometimes 
grades mto red loamy soil but that more frequently, when 
erosion removes both the black cotton-soil and the cal- 
careous layer, only rocky outcrops are exposed. This 
seems to suggest that the impervious calcareous layer 
underlying the black cotton-soil has fun£tioned as a pro- 
teftive blanket, preventing further effefts of weathering to 
extend below that layer. When denudation removes 
both the black cotton-soil and the underlying impervious 
clay, exposing the undecomposed rock, a great deal of time 
must elapse before the agencies of weathering break 
down and disintegrate this rock into soil. In such an 
area, black cotton-soil, calcareous clay, rocky outcrops 
and red loamy soil are seen adjacent to one another. The 
evidence seems to suggest the following cycle of events. 

(a) Erosion of black cotton-soil exposing calcareous 

clay beds. 

(b) Erosion of calcareous beds exposing nearly un- 

decomposed rocky outcrops. 

(r) Rocky outcrops subje&ed to agencies of weathering. 

(d) Formation of red soil as a result of the above. 

(e) From field observations the possibility of red soil 

breaking into coUodial dimensions and forming 
black cotton-soil again can be conceded and 
this Stage completes the cycle. 

Several scattered localities in the neighbourhood of 
Nirmanvi and Manvi and between Gabur and Raichur 
exemplify this cycle. 

SUPERFIQAL OR SOIL SALINITY 

In the ea^ern portion of the Raichur Do-ab a number 
In black cotton-soil, of salt works exiSt, situated moStly 
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on balck cotton-soil in proximity to the jun( 9 aon of Dharwai 
series and the Peninsular Crystalline Complex. The posi- 
tion of these salt works are indicated on the appended 
saline map. This map also gives the distribution of saline 
areas in the eastern portion of theRaichurDiStrift. Along 
the slopes of the imdulating black cotton-soh country, 
and more especially in the nullahs, saline efflorescence is 
frequently obser\’’ed. From a detahed investigation of the 
nature and causes of this salinity, the Geological Survey 
Department have shown that the black cotton-soil in itself 
contains sufficient ingredients to account for the formation 
of most of the salts, especially calcium carbonate, sodium 
carbonate, calcium sulphate and sodium sulphate. These 
salts being less soluble than the chlorides have been precipi- 
tated at higher levels, the chlorides being more soluble 
are taken down into solution either vertically, or more 
frequently seep down towards the nullahs. Thus local 
concentration of the salts is effeded where topographic 
conditions are favourable. 

In block diagram ( Plate VI photo 13 ) the distribu- 
tion of this superficial salinity is indicated in dotted patch- 
es and is marked B. Slopes of the black cotton-soil pla- 
teau and banks of nullahs and rivers (which constitutes 
the lowest elevations, and towards which rain water carries 
the soluble salts) show surface salinity in large proportions. 

With seepage of superficial salinity towards the minor 
nullahs, naturally a greater seepage is ever 
Concentration going on towards the main river systems 
along main river KiStna and Tungabhadra rivers, 

syaems -^^12 Sinking Department have 

only in a few cases been able to find sweet water to supply 
dfinlcifig water wells to the many villages that line the 
banks of these two rivers. Plate VI is a photo of an 
Uppar* girl scraping saline efflorescence from the sides of 
the Tungabhadra canal which runs parallel to the river 
from Rajavoli to Bichala, and is separated from the river 
by a narrow Strip of country not more than about 1 50 yards 

* Uppar, Canarree name for salt workers who may be of any cafte. 
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wide. All along the course of this canal saline efflorescence 
is found in abundant quantities, constituting the raw 
material for the manufa£fcure of edible salts. Besides the 
evidence afforded by weUs along the bank of the Tunga- 
bhadra and the KiStna rivers which are generally saline, 
this further exemplifies the concentration of saline 
matter along river banks. 

Surface s alini ty may be also caused where topography 
favours accumulation of salts from the 
Other causes of surrounding country with lack of proper 
surfecesahmty. underground drainage. 

In the area covered by red loamy soil, in moiSt places 
specially near tanks, efflorescence of 
Salinity in red sodium carbonate with subordinate quan- 

loamj soil. ingredients are met with in 

appreciable quantities. The industrial utility of these and • 
other salts have been indicated in the previous volumes of 
the Journal. 

Deep-seated salinity is due to the toi(ffural features and 
geological formations of the rocks lying 
Deep seated or tinder the soil and sub-soH mantle. For 
magmatic salinity, a detailed discussion on the subjeiff, the 
reader is referred to Vol. 11, pt. i of the 
Journal, Hyderabad Geological Survey. 
Only the general features are dealt with here so as to make 
the problem intelligible to the lay reader. 

In dealing with deep seated or magmatic salinity of an 
area, it has to be recognised that such conditions are ac- 
centuated by the addition of salinity due to superficial causes. 

Figure i is a sedion of an area where surface and deep 
seated salinity operate simultaneously. Superficial salinity 
concentrates on slopes of the black cotton-soil plateau, 
and at other depressions due to causes already explained. 

In addition to these, the sedion reveals the deep-seated 
causes that contribute towards further magmatic salinity 
due to deep-seated brine. In the sedion a boss of red 
syenite and branches of pegmatite veins are shown which 
underlie the soil mantle giving rise to saline matter during 
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the course of decomposition. The ^Inderground water 
table is indicated by broken lines. From a reference to the 
Journals Vol. 31 , pts. i and ii, the reader will omderSand 
the §tru6tural sequence of these rocks and how they 
contribute towards deep-seated salinity. 

In addition to the salts that arise from the decomposition 
of these rocks, underground deep-seated springs are possi- 
ble, which contribute towards the total salinity. The 
existence of such springs can only explain the presence of 
the high percentages of chlorides which are found in some 
waters, for these salts are unobtainable in big quantities 
from the decomposition of any rock, or sod. 

If irrigation was Started in the area where only super- 
ficial salinity is encountered, the surface 
salts might be removed by improving the 
Effea of irriga- drainage of the country, either by deep 
don area of ditches or by locahsing the salinity in 
superficial salinity, weUs and pumping out the accumu- 
lated saline concentrations into nullahs, 
or drainage. The block diagram dluStrates how this 
might possibly be accomplished, but the author fully 
recognises that the expense would be great. C.C. are deep 
drainage channels which conned to the main river. If 
irrigation were resorted to local surface salts would be 
washed down into these channels and thus carried to the 
river. 

If s alini ty is localised in such a way that owing to the 
topography the salts could not be removed by solution and 
gravity, then deep weUs would have to be sunk at judiciously 
seleded sites into which the saline matter would be con- 
centrated and then removed by pumping. When dealing 
with this que^on of eradication of salts the possibilities 
of economically extrading the salts by methods fully dis- 
cussed in Vol. II, pt. i, pp. 137-178 should not be loft sight of. 

The economic feasibility of these methods as means of 
controlling affedively the diftribution of superficial salinity, 
if irrigation is introduced, are local problems that will 
have to be gone into in detail by the engineer and the soil 
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physicist, but in the opinion of the author it would be far 
Better to make no attempt to Start wet cultivation in these 
areas. 

In the earlier paragraphs it was shown that in areas of 
deep-seated salinity the effects of super- 
EflFeaofkri^tionficial salinity accentuated the conditions. 

The complexity of these conditions pre- 
clude the possibility of deep trenching 
or pumping having any effeffcive control 
over the eradication of deep-seated sali- 
nity. A Study of the following sections 
brings out clearly the nature of deep-seated salinity and the 
effed of irrigation on these areas. 

In figure 2 is shown an exaggerated seftion in the 
neighbourhood of A B in fig. i after the introduftion of 
light irrigation. Besides the permanent water level which 
is shown in fig.i., a perched water table is established 
juSt above the semi-impervious calcareous layer. Due to 
capillary aftion the calcareous matter and other injurious 
salts are brought up into the black cotton-soil. 

In fig. 3, the effeft of flooding of an area by heavy irri- 
gation is indicated in sefhon. The perched water table 
occupies all the space from the bottom of the semi-im- 
pervious layer to some depth in the black cotton-soil. 
Due to capillary aftion calcareous matter and other salts 
are taken into the black cotton-soil. The underground 
saUne water table has also risen, replenishing the impervious 
calcareous layer with saline matter from the deep- 
seated spring and decomposing pegmatites. The saline 
matter from deeper layers is reinforced, as it were, into the 
calcareous layer and ultimately carried into the soil. It is 
hardly necessary to point out how injudicious flooding of a 
black cotton-soil area with irrigation may give rise to 
complications from which it would be difficult or perhaps 
impossible to extricate. The example in Punjab, where 
in some areas, heavy irrigation has rendered a once fertile 
land into uncuitivable waste, should serve as a warning to 
other Governments before irrigation schemes are under- 
taken. 


in areas or deep- 
seated salinity and 
the dangers that 
may result there- 
from. 
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SECTION C. 


A Note on the Bore Well Logs In Aurangabad and Parbhani 
Districts Discussed in Relation to the Distribution of 
Underground Winter tn the Deccan Traps. 


Bt Dr. C. Mahadevax. m. a., d. sc., Asst. Supdt., 
Hyd. Geol. Surv. 

The conclusioas arrived at by Captain Leonard Munn,^ 
Special Officer in charge. Geological 
Introduaion. Survey and Well Sinking Departments, 
regarding the diSribution of underground 
water in the Deccan Traps as a result of his observations 
during his tour in Gulbarga and Osmanabad Di§lri<9:s were 
confirmed from detailed field-work in parts of the two 
diStrifts.® 

Mr. Collins, Diredor-General, Commerce and Indu^- 
ries Department, suggested that if this 
theory was true, an examination of the 
Bore-hole logs of borewell logs maintained by the boring 
Agricultural De- se6ion of the Agricultural Department in 
partment. Deccan Trap area might yield some 

interefting data in coimefidon with the 
above Studies. The logs maintained by the Boring Se£Hon 
of the Agricultural Department were perused. In the 
absence of a proper appreciation of the value of the inform- 
ation afforded by the bore-holes, the cores from the bores 
had not been preserved, and it was further emphasised by 
the Superintendent in charge of the Boring Sedion that 
no absolute reliance could be placed on the data supplied. 
To obtain the best information under the circumstances, 
records from the daily reports of the miSries for the deepest 
bores from some towns in Aurangabad, Parbhani, Nanded 
and Bider DiStrids were abStraded. 

1. Jour. Hyd. Geol. Sur. Vol. II pt. ii. pp. 89-103 (1934). 

2. ibid. pp. 172-195 (1934)- 
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The English equivalents for the Urdu nomenclature 
of the boring miStries to describe the 
English equiva- various types of the Traps were adopted 
lents for Urdu from either the description of the types, 
or where possible, from an examination of 
the a&ial specimens of the Traps shown in the Boring 
Superintendent’s Office from the samples of the core sent 
by the miStries. 

With data thus coUefted from the Agricultural Depart- 
ment, the adual places where the wells in 
que^on had been bored were visited to 
Observations in see if any further information could be 
the neighbourhood gathered from field observations. In the 
of the Bore-wells, following paragraphs, some very bribing 
features noted during the course of this 
enquiry in Aurangabad and Parbhani 
Diflridts regarding the diftribution of water in the Deccan 
Traps will be briefly recorded and discussed. 

Aurangabad District. 

At Kannad about 30 miles N.N.W. of Aurangabad, at 
about 2070' mean sea level (M.S.L.) 
Kannad. a well was bored near the Munsiffs’ 

Court, of which the following log was 

maintained. 

i' — 6' Dark hard rock. 

6' — 44' Exfoliating rock. 

44' — 75 ' Dark compaft rock. 

75 ' — 93' Comparatively soft zeolitic rock*. 

Water first met with. 

93' — 102' Red Uthomarge (Crumples when dry). 

102' — 122' Compaft rock with some zeolites. 

It was recorded by the maiStry in his diary that Strong 
springs were met with in the comparatively soft zeolitic 
rock layer between 75' — 93'. It is hardly necessary 
to emphasise the significance of the above record 
or, to point out how the above log confirms the conclusions 
• This rock is the aquifer. 
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arrived at with regard to the diftributioa of water io the 
Deccan Trap, namely that the softer decomposed layers are 
the aquifers. An Isler core drill was used for this boring 
and representative samples examined from the various 
depths bear out the logs. 

The country around Aurangabad town moSt vividly 
brings home, even to a casual observer, 
the nature and sequence of the Trap 
Aurangabad. flows. The horizontality of the flows 
with the different physical charadters of 
the successive layers persisting at about the same M.S.L. 
in hills separated by valleys or ravines may be noted at 
a glance in all direi^ons. In the Aurangabad caves, at the 
junction of the two Trap layers the difference in hardness 
in the upper and lower layers are strikingly illustrated. 
In the massive figures carved in the caves, the lower 
softer Trap has crumpled away, obscuring the details 
of the carvmg, whereas, the upper harder Trap preserves 
aU the details of the carving intaft. 

A few bore wells examined in Besonji’s factory may be 
briefly described here. Two bore holes have gone to a 
depth of about 300' each. Neither of them give adequate 
water supply and the owner considers them a failure as they 
do not yield water for even three or four hours in summer. 
It was elicited from the agent that the second bore hole 
was put down, not with the idea of supplementing the 
yield of the firSl well which though 294 ft. deep 
had given no yield, but in the hope that the 
second well would afford a better recuperation. Why, 
when the firft bore had not Struck sufficient supply at 
294 ft. it was not continued, and what the reason was for 
presuming to obtain any supply from another bore 
of equal depth alongside, is not tinderftood. The necessity 
of seeking geological advice in aU such undertakings to 
direft efforts in the right direftion may be realised from this 
instance. There seems to be some belief based on some 
r emar k of Dr. Mann that if water is not found within a 
depth of 300 ft. in the Deccan Traps, the bore should be 



94 


abandoned. The sooner this hard and fast rule is discarded 
the better. Evidently Dr. Mann’s remarks mu§t have 
been misimderftood ; but many -wrong ideas were in cir- 
culation, due to belief in patent water-finder machines 
and the wrong diagnosis of water diviners whose lack of 
knowledge of geology combined with the erratic beha- 
viour of the implements employed led to much confu- 
sion of ideas. The difference between the levels in 
the two places instanced above is juSl as much as about 
12', but here, it hardly makes any difference in the Stoty 
as ihe cores continue to be of hard rock. An Isler core drill 
was used for drilling and the core was examined from the 
successive levels. 

The following record from the boring miSlry’s log 
book summarises the nature of the core in the locality : — 

i' — 6' Mooram. 

6' — 294' Hard rock. 

The cores from the bore holes corroborate the records. 
There are in the hard layers some comparatively soft types 
between 120' and 140'. The Agent of the faftory said 
that at that depth some water was met with. The bore was 
carried to the present depths of 294' without any improve- 
ment in the yield. From the above instances attention 
may be drawn to the folio-wing points : — 

{a) Water is met within comparatively softer Strata 
of the Traps. 

(b) The popular notion that, merely by increasing 
depth, the recuperation may increase, is falla- 
cious in the Trap area, and no adequate supply 
will be obtained until one of the various types 
of porous layers is pierced. 

In the same faftory, there were two other bore wells 
that had gone to a depth of 70 ft. and they were also unsatis- 
feftory, as, in summer the yield of water is very poor. If 
the principles underlying the water bearing conditions in the 
Trap area had been understood, the expense of the second 
bore hole would never have been incurred, but the firSl 



95 


would have been deepened until some porous strata was 
encountered and that is the only hope the owner has of 
obtaining adequate supply. The chances are in his favour 
if deepening is tmdertaken in the deeper well. If the geo- 
logical succession with the respe^ve thickness of the Traps 
are fir^ determined from natural cuttings, and this 
sequence Studied with reference to the M.S.L. of the peren- 
nial weUs in the area, it would be easy to specify the pro- 
bable jSI.S.L. at which water may be expected. 

PARBHANI DISTRICT. 

Contrary to the conditions pertaining to Aurangabad 
where the hard Traps seem to persist to a 
Sailu. great depth, Sailu is favoured with good 

water bearing Strata within about 130' 
from the ground level. Hence, bore-wells ate numerous 
and popular at Sailu. The general ground level at Sailu 
may be taken as approximately about 1400' M.S.L. 

The following log of the well bored under inSlrudions 
from the Railway Engineer, DiStrid No. 2, is of interest ; — • 

o' 7' B.C. SoU. 

7' 30' Pale and redmooram (Zeolitic). 

30' 70' Hard mooram. 

70' 91' Red hard mooram (Zeolitic). (This layer 
is claimed to be the aquifer). 

The fa£t that a hardened red or pink zeolitic mooram 
layer afts generally as an aquifer was brought out in the 
seftion on Deccan Traps in Vol. 11 , pt. ii to which reference 
was made in the opening of this note. 

From the above data, it is s^n why bore wells have been 
successful in and around Sailu, Four or five wells sunk 
to a similar M,S.L. tap the same aquifer and afford a good 
perennial supply. 

The following interesting example between Sailu and 
Partur.RanjanandJahta demonstrates the nature of the 
ParadgaoQ. Par- distribution of water in the Trap forma- 
bhani Di§tti£t. tions. 
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At Partur (M.S.L. — 1520 ft.) a bore was put for 
water and at 48 jt. from ground-level good ‘ springs ’ were 
met with. Between 48 ft. and 63 ft. the drill had to 
penetrate hard rock and between that and 100' there 
was comparatively softer rock which gave a copious water 
supply. Near Ranjan Railway Station, about 8 miles N.W 
of Partur Railway Station is a masonry well which has been 
sunk to a depth of 3 5 ft. and its recuperation is poor. The 
general ground level in the neighbourhood of the well is 
about 1520 ft. A well at Paradgaon 3 miles S.E. of Ranjan 
which is 30 ft. in depth gives very good supply of water. 
The general ground level at Paradgaon is about 1500'. 
People were wondering why the 3 5 ft. deep well near Ranjan 
Railway Station should be failure whereas, the Paradgaon 
well juft 30 ft. deep should give a good supply. On exam- 
ination of the above data, it is seen from the bore hole 
record at Partur that at a depth of about 48' from the ground 
level is an aquifer. Reducing the levels, at about 1470 ft. 
M.S.L. (1J18' — ^48') there seems to be an aquifer. The 
well at Ranjan Railway Station, (^f.S.L. 1520') does not 
appear to have gone to this level as deducing the M.S.L. 
to the bottom of the well, we only get 1520' — 3 5 '=1483 ft. 
M.S.L. At Paradgaon M.S.L. (1500') the well has tapped 
the 1470' aquifer going 30' deep with the result that its 
recuperation is good. It is reasonable to assume that all 
these places being within a radius of about 8 miles, show 
one type of sequence and all tap the same aquifer. Thus, 
once the M.S.L. of the aquifers in an area is known, water 
finding is reduced to a rule of thumb. In all probability, 
had the Ranjan well been sunk down to tap the 1470' 
aquifer, its yield would perhaps have been equal to that of 
the other wells. 

Parbhani Town affords a very ftriking example of how 
ignorance of geological conditions can 
Parbhani Town, lead to wafte of money and bad results. 

Very near the Taluqdari is a bore- well 
which is said to have gone to a depth of no'. This bore 
well yields a conftant supply for a 2" centrifugal pump 
driven by an oil engine. About 2 miles away, juft outside 



97 


the town, a bore was driven to a depth of 2 j o' for the Town 
Water Supply, obviously with the notion that a deeper well 
will yield better supply. This 250' bore well, as te^fied 
by the Asa. Engineer-in-charge of the Water Works, 
was a thorough failure, there being no yield even 
for an hour’s pumping. A core drill was used "for boring 
and the classification of the logs as given from the 
diary of the miary (and generally corroborated from the 
core pieces lying in the vicinity) is given below, 
o' — 2 Mooram. 

2' — 13' Hard rock. 

13' — 44I' Red zeolitic amvgdoloidal rock. 

44i'— 66' Hard rock. 

66' — 83^' Lithomarge (friable). 

83I' — 114I' Hardened zeolitic rock. This layer 
gave the water supply. 

1X4Y — ■'^ery hard, finel 
grained Trap. ■ 

208' — 21 1 ' Friable mooram. }■ Ail this boring 

21 1 ' — 250' Dark, very hard, fine | was waae of 
grained rock. J money. 

It is hardly necessary to point out here that the successful 
bore well near the Taluqdari aopped at 1 10 ft. in the compa- 
ratively softer, water bearing §trata, whereas, this well 
going deeper, encountered adverse conditions and pene- 
trated hard barren, fine-grained Trap which muSt have been 
most costly to bore through and gave not a gallon of extra 
water supply to the bore-hole. 

In the above paragraphs, it has been attempted to show 
that the conclusions arrived at from ob- 
Conclusion. setvations in Gulbarga and Osmanabad 
DiStrids regarding the distribution of 
underground water in Deccan Traps and verified from 
detailed field-work in parts of those diStrids find further 
corroboration even from the meagre <feta that could be 
colledcd from bore-hole records in several places in the 
Aurangabad and Parbhani DiStrifts of His Exalted Highness 
the Nizam’s Dominions, which are composed of the Deccan 
7 



Traps. It is hardly necessary to ■warn that the gmerali- 
sations may have certain exceptions as indeed every generali- 
sation must have. Adequate evidence has, however been 
adduced confirming the broad conclusions. 

Note bj Special Officer. 

OflScers in charge of Departments of His Exalted Highness’ Gov- 
ernment and the Agent of the Nizam’s State Sailway are invited to 
apply in this conne^on for the services of the Hyderabad Geological 
Snrvey Department, -which to save time had better be made through 
the Finandal Secretary. 

The Special Officer again repeats his appeal made 'in Vol. H, pt. 
ii p. 10} and appendix I for information on this subjed and an earnest 
request to officers of the Agricultural Department, the Public Works 
Department and Nizam’s State Rail-vay to preserve their cores or borings 
so that invaluable geological information on thismoSt important subjed 
can be sdoitiHcally correlated. 
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Photo 14. lirosion of black cotton-soil exposing the Photo 15. Dolcrite dyke. Bagalwad 

underlying yellowish white impervious calcareous ^ 
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HYDERABAD GEOLOGICAL SURVEY PLATE VIE. 


Magnification 6o. (^Ecro-Photos 7-1 a) 



9. Epidote hornblende rock. W.N,W. of Dinni. 10. Granulitic scbiSts. WandalE 



II. Dolerite dyke. Kurdi. 


12. Epidiorite dyke, Sasnur. 
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Magnification 6o. 



13. Xenolithic dyke. Atuvalli. 


PLATE IX. 
(Micro-photos 13-18). 



14. Porphyritic dyke. Uppal. 



15. . changing into S^phrae. i 6 . Poedloblastic Sttuaure in hornblende. 




